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ental heals Bcidgo; Trunnion 
sans lB Coopers Creek, at Federal 


St., Camden, N. 


By J. B. STRAUSS.* 


Coopers Creek is a narrow, tortuous stream, 
rising in Hutton’s Mtn, and flowing towards the 
: of Philadelphia through the old town of 
camden to an outlet in the Delaware River. Al- 
‘hough its average width does not exceed 100 ft. 
ind its depth 18 ft., it carries a large and ever 
commerce to the doors of the varied 
industries situated along 

its banks The main 


ily 


increasing 


running into Camden, and therefore the bridge 
was designed to be capable of carrying a contin 
uous row of 36-ton cars on each track and 100 
ibs. per sq. ft. on the remaining surface of road- 
way and sidewalks. 

SUBSTRUCTURE.—The substructure consists 
of the main pivot pier and the two abutments. 
The pivot pier comprises two side piers, united 
by a cross wall and by a bottom slab, founded 
on 30-ft. piles, cut off at El. —16. This pier is 
bedded in a timber caisson which was built off 
shore, floated into place and sunk. To prevent 
unequal settlement, the cross wall is heavily 


The panel length is 15 ft. The 
in. 55-lb. I-beams under the 
25-lb. I-beams under the 
way, and 6-in. 14%-lb. I-beams under the side 
walks. The inner end floorbeam is located 3 ft 
ahead of the trunnions; between this point and 
the front end floorbeam the leaf is rigidly braced 
by a heavy angle-iron lateral system 

The tail end of the truss is polygonal (Fig. 3) 
with its radial members centering in the trun 
nion. The counterweight pin is located at the 
junction of the two end members, at a point 11 
ft. behind and 1S ins. 


stringers are 18 
track, and 1(Q-in 
remainder of the road 





irtery of communication 
between Camden and the 
rich and prosperous coun- 
try adjacent is Federal 
Street, and at the point 
vhere it crosses Coopers 
Creek there has existed 
for many years an iron 
irawbridge with semi- 
hrough girders, which 
for nearly ten years has 
been altogether inadg@- 
juate for the constant 
erowing traffic. In 1 
t was decided to replace 
: bridge by a modern 
structure capable of 
meeting the increased re- 
quirements of both the 
river and street traffic, 
ind the Bridge Commit- - 
tee of the Board of 
‘hosen Freeholders of 
‘amden County, upon in- 
vestigation, decided that 








above the trunnions. All 
the tail members are 
short and have central 
diaphragms in addition 
to the regular chord 
lacing, permitting the 


omission of cross bracing 
between the 
hind the 
The 
device* 


trusses b 
trunnions. 
counterbalancing 
a pair 
of vertical riveted legs 
carried on the counter- 
weight pins in the tail 
end of the trusses of the 
moving leaf held at 
the top by links pivoted 
to both the legs and the 


comprises 


and 





towers. The counter- 
weight bearing is a cast- 
steel shoe bored out to 


24% ins. and 

bronze 

bored to 221 
4 


this is 


diameter, 
containing a 
bushing 
ins. diameter; in 
journaled a steel sleeve 
carried on the 9-in, 





counterweight pin. The 
the new structure under segment of the 
should be of the bascule sleeve is protected by a 
type. After a thorough ; cast-iron cap. The link 
invass of the various bearings are cast-steel 
designs of bascule I-sections riveted to the 
ridge ) link members, these 
enal the Stonwee| FIG. 1. FEDERAL STREET BASCULE BRIDGE OVER COOPERS CREEK, AT CAMDEN, N. J. bearinne beactue hers 
trunnion baseule, and Designed by Strauss Bascule & Concrete Bridge Co. Built by New Jersey-West Virginia Bridge Co. heads fitted with %-in. 
appointed the Strauss phosphor-bronze bush- 


3ascule & Concrete Bridge Co. to furnish the 
plans and specifications and to supervise the 
construction as Consulting Engineers. 

The general plan of the adopted design is 
shown in Fig. 2, while Fig. 1 shows a view of 
the completed structure. The new bridge com- 
prisgs a 78-ft. single-leaf bascule span on the 
west side of the stream, a 33 ft. 2 in. approach 
span on the east side, and short fll approaches 
with} concrete retainingg walls. The clear chan- 








nel for navigation is ft. wide at right angles 
to the innel; the total width of waterway is 
93M. The bridge has a roadway 34 ft. wide in the 
clear bet.en curb lines, and two sidewalks each 
7 ft. w 1. the clear; its width over all is 55 
ft. 8 ins A double line of street-car tracks car- 
ries the he vy cars of the various interurban lines 
*President 








ad Chief ag Strauss Bascule & 


Concrete | ., CEicago, 















reinforced. The abutments are tied in with long 
wingwalis and are founded on piles cut off 6 
ins. above low water, capped by grillage and 
floored. Substantial fenders protect both the 
abutments and the pivot pier. These fenders 
comprise a Gouble row of piles with three heavy 
waling strips each. The fender ends are trian- 
gular and are further protected by clusters of 
piles bound with chains. 

BASCULE SUPERSTRUCTURE.—The moving 
leaf comprises two riveted pony lattice trusses 
with straight chords throughout, except for one 
panel at the trunnion end, where the bottom 
chord drops down to join the tail end. The 
trunnions are in the line of the top chord. The 
tops of the trusses are on a level with the top 
of the sidewalk hand railing, and the lower 
chords are flush with the bottom of the floor- 
beams, which clear high water by 5 ft. 8 ins. 


ings. The link pins are 7% ins. in diameter, those in 
the post being cantilevered. Keeper plates pre 
vent movement of the pins. The length of the 
links is equal to and their direction is parallel 
with a line joining the center of the trunnions 
and the counterweight pins, and ther are cross- 
connected by rigid bracing su as to act as one 
member. The counterweight legs carry the 
counterweight girder and trusses, which in turn 
support the concrete mass forming the counter- 
weight proper. The center of this mass is not 
quite in line with the center of the supporting 
leg and pin, this eccentricity being provided for 
= the counterweight leg and the counterweight 


 *The ‘arrangement of parts employed in the Strauss 
type of counterbalancing has been described in Eng. 
News, Nov. 24, 1904, p. 480. Its application to the 
Bodine Creek crossing of the Staten Island Rapid Transit 
R. R., Eng. News, Jan. 16, 1908, p. 57, is very similar 
to the arrangement of the Federal St. Bridge mechanism. 
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link. The counterweight totals 880,000 Ibs., 12-in. oak bumping blocks are bolted to the foot itself being in the roof of the ¢, witha 
17,000 Ibs. of which is the weight of the sup- of the trunnion posts to limit the opening move- controlling valves of same are . 
porting frame. Adjustment for exact balancing ment of the bridge. operator’s house. ss 
is secured by means of pockets accessible from The electrical equipment is for direct current. Access to the operator’s house 
the top and filled with the required amount of The main motors are the G. E. 57 railway type, means of an iron stairway with 
slag and pig iron. waterproof, with steel frame and ironclad arma- cated next to the inner wall of « ri Br 
The entire weight of the moving leaf and ture. The lock motor is of the crane type. The landing directly at the sidewalk a, 


counterweight is carried by two pairs of vertical 
posts straddling each truss and supporting the 
trunnions symmetrically. These posts rise from 
an I-beam bolster imbedded in the pivot pier, 
the inner ones being framed into horizontal and 


inclined braces lengthwise of the bridge, while 
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controlling mechanism is placed in the operator’s 
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(Piers of concrete; approach span of steel girders, concrete facing; 


the outer posts form part of the inner bent of a 
rectangular frame or tower which rises from the 
pier on either side of the leaf. The trunnion 
posts are braced inwardly transversely by the 
floorbeam of the fixed approach and outwardly 
by a pair of heavy knee braces. .The two towers 
are braced across at the rear by a latticed strut 
which, together with the towers themselves, is 
imbedded in concrete, as will be hereinafter de- 
scribed. The trunnion boxes are of cast steel, 
bolted to the posts and fitted with I1-in. phos- 
phor-bronze bushings. The trunnion is 15% ins. 
in diameter in the boxes and 17% ins. in diam- 
eter in the trusses. It is keyed to the truss 
by two 4% x 2 3-16-in. keys and fitted with two 
cellars to prevent lateral movement. Lubrica 
thon of trunnions, counterweight pins and link 
pins is provided by screw compression greast 
cups and distributing grooves. 

The operating machinery comprises a pair of 
cast-steel circular racks in three segments each, 
riveted to the tail ends of the trusses, meshing 
with a pair of 28.62-in. pinions, each driven by a 
50-HP. motor through a train of reduction gears. 
Each set of motors and gears is mounted on the 
top of the main piers and immediately below the 
sidewalk floor, enclosed within the concrete walls 
of the towers Each train of gears is provided 
pair of 30-in. brake wheels, one being 

solely by hand and the other either 
automatically by an electric solenoid or by hand. 
The brakes are controlled by a single pair of 
levers in the house, the connecting 
through an equalizer. The 
gears are likewise synchronized by the extension 
of the third shaft across. 
castings; the motor 
each set 
teeth 


with a 
operated 


operator's 


rods being actuated 


The gears are steel 
pinion and 
teeth, the others have cast 
The gear boxes are babbitted, 
on steel supports and are provided 
latest and best oiling devices. 

The lift end of the leaf has a shoe on each 
truss which comes to a bearing on a cast-iron 
bedplate secured to the rest pier. This bed-plate 


three gears of 
have cut 
mounted 
with the 


has two buffer wedges actuated by springs, 
which engage the beveled faces of the shoes, 
thus automatically alining the leaf as it de- 
scends. 

To hold the closed leaf, a lock is provided 


which consists of a latch bar with a rack at one 
end engaging with the gearing of the gate (here- 
inafter referred to). The other end of the latch 
bar, when moved into its closed position engages 
a bracket provided with a roller on the truss, 
thus locking it. Both the latch and the shoe, 
however, permit longitudinal movement of the 
leaf under the effect of temperature. Two 12 x 


house, which is located in the south tower, and 
comprises a single controller for the two main 
motors and a separate controller for the gate 
and lock motor, so interlocked that the bridge 
cannot be moved until the locks are opened. An 
automatic cutout is arranged to break the cir- 
cuit when the bridge is nearly open; this stops 
the motors and sets the emergency brake, so 
that the bridge is safe independently of the oper- 
ator. The usual resistances, contacts and cut- 
outs. are provided and the various switches, me- 
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FIG. 3. 


is also a stairway from the opera 
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GENERAL ELEVATIONS OF FEDERAL ST. BASCULE BRIDGE. 


towers enclos:d with concrete; counterweight of concrete on steel skeleton.) 


the loft above, which is intended for 
storage room, as well as a ladder fro: 


up to the tower roof and from the sii: 


the machinery enclosure. The inside 
the operator’s house are of 
finish and the 
finished. 


smooth 
floors and ceiling are 
The windows are in groups 


and the frames and sashes are of woo 


machinery enclosures and the 


interior: 
towers as well as the operator’s house 


proviced with ample electric lights, and the § 





VIEW OF BRIDGE DURING ERECTION, FROM CHANNEL SIDE. 


(The bridge is being erected in raised position and the tail of the truss is in the corresponding posi 
counterweight skeleton is just above and behind the trunnions.) 


ters, fuses, circuit breakers and circuit terminals 
are mounted upon a marble switchboard and 
Suitably labeled. A separately mounted indica~ 
tor automatically shows the positions of the leaf 
and locks by means of a series of colored lights. 
A pneumatic whistle equipment, comprising a 
motor-driven pump and storage reservoir, is lo- 
cated in the machinery enclosure, the whistle 


ornamental lamp posts are fitted with 
lamps each. 

The above briefly describes the gen¢ 
One or two unusual and noteworthy t 
this bridge which may prove especiall) 
ing will be described in fuller detail. 
of these is the ornamggtal treatme: 
structure. 
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ORN TAL TREATMENT.—The towers’ is mounted on a base complete with its gearing spring is free to force the hook bar forward and 
tor tt rt of the link have been utilized to and is associated with the latch bar of the lock, slack up the bridge wire; then, as the bridge 
ware ith the counterweight and fori previously described. The gate cables on the in its upward movement reaches the tongue on 
with ra reinforced-concrete gateway, as drums pass over sheaves at the top of the gate the end of the trolley wire, it engages the tongue 
it we the counterweight in its closed frame and are connected to counterweights and lifts it off the hook bar. During the further 
posit ing the rear face of the connecting within the gate posts. The counterweights are upward movement of the bridge, the wire is 
porta front or river face is a concrete somewhat heavier than the gate so that the held by the bridge at this end, and the slack of 
cross hich braces the towers at the front gates are raised by power and lowered by their the wire is taken up by a weight sliding 
aid = similar in outline to the counter- own weight, the worm acting as a brake. The vertically in the main counterweight at the 
weig! so that viewed from either side the top sheaves operate secondary drums, controlling trunnion end of the bridge. In the closing of the 
port is the same. The steel cross strut the movement of the sidewalk arms through bridge these operations are reversed. When the 
whic! the towers together behind the coun- separate cables. One operation thus opens the lift end comes down to the level of the top strut 
terwt is previously described, is separately locks and closes the gates. The motor is con- of the trolley arch, it drops the pin of the tongue 
oe is concrete and corresponds with a re-_ trolled from a separate controller in the opera- into the hook on the bracket, and thereafter the 
cess rear face of the counterweight, so tor’s house, the connecting cable being carried hook is released from the floor casting When 
that ross strut is noticeable as a separate across the bed of the stream. The motor and the leaf reaches its final position, it engages and 
mem ily when the counterweight is in its drum are placed in recesses in the face of the depresses the tightener lever, pulling back the 
open ion. It will be observed that in this parapet wall and are accessible from the street hook bar to its closed position and stretching the 
positi he clear height under the counter- approach. The cables, sheaves and counter- bridge wire taut. 
weigl approximately 9 ft., so that there is weights are all concealed from view within the The tension on this wire is regulated at all 
no d of accidents as the counterweight de- gate posts and top strut. times by means of the weighted spring balance 
scends TROLLEY WIRE SUPPORT.—The trolley wire on the inner face of the main counterweight 

Th | framework of the towers is covered support is associated with the gate, but is never- The street wire on the trunnion end of the 
with a layer of expanded metal weighing 5% Ibs theless a separate device. It consists of a two- bridge is connected to the fixed portion of the 
per sq. yd., which serves as the reinforcement arm bracket on the gate frame, which straddles portal towers, and a short connecting wire with 
of the conerete walls, floor and roof. The rein- 
forcement of the counterweight consists of 1-in. 
and %-in. round rods. In addition, all surfaces . | 
of the counterweight and counterweight posts 
were covered with expanded metal weighing 54 


ibs. per sq. yd. The concrete was placed by 
means of wooden forms, which were thoroughly 
oiled, and the completed work was given a ce- 


ment wash; the result is a very uniform and 
white finish which has rarely if ever been 
equaled 

The panels, cornices and brackets were all 


built in place, but the medallions, balls, shields 
and comprising about 70 pieces in all, 
were cast separately in gelatine molds, keyed to 
the structure and grouted in place. 

The concrete facing on the 33-ft. approach 
span is a concrete beam 1? ins. thick, having the 
form of a three-centered arch. It surrounds and 
mbeds the outside I-beam of the approach span 
and is reinforced with %-in. round rods and with 
wire netting near both At the east end 
it has a sliding connection to the abutment to 
provide for expansion. The hand-railing on the 
approaches and towers is a massive type of open 
panel construction, heavily reinforced. The hand- 
railing on the moving leaf is of steel, harmoniz- 
ng in its general form with the concrete railing 
of the approaches. 

The excellence of the concrete work contributes 
in no small degree to the success of the orna- 
mentation of the structure. The ornamentation 
in itself is simple and pleasing, and despite the 
dificulty of the subject treated because of the 
size and character of the various parts and their 
relative movement, a good result has been ob- 
tained. No useless or merely ornamental mem- 
bers or parts have been introduced and there is 
no conflict with utility. The bridge being a sin- 
gle-leaf structure does not have the advantage 
of symmetrical towers, which would greatly 
heighten the effect. 

iATE AT LIFT END.—A second unusual fea- 
ture of this bridge is the combination gate and 
trolley arch on the west abutment at the rest 
pier end of the moving leaf. This consists of a 
pair of latticed box-section gate posts at either 
curb line, with a brace of similar section con- 
necting them at the top. A latticed box-girder 
which forms the roadway gate moves vertically 
between these posts, and in its normal position 
with the bridge closed comes to rest just under 
the top strut, combining with the latter to form 
& neat trellis. When the bridge is raised the 
rder descends and bars the roadway, the 
flange being about 18 ins. above the floor 

enter and curving down to about 6 ins. 
abov. at the curb. Simultaneously two arms 
piv to the gate posts are rotated into a hori- 
ZzOr position across the sidewalks, the far ends 
rest n pockets in the hand-railing. 


posts, 


faces. 


box 
} 


Owe 
OV 


at t 


T! ovement of the gate girder and arms is 
effe by cables wound on a drum on each side 
* t ‘idge, both drums being driven by one 
i motor on the north side, actuating a 
om! 


haft through a worm gear. Each drum 








FIG. 4. 





TRUNNION AND BEARING, BEFORE TAIL SECTION OF TRUSS WAS SET IN PLACE. 


(The tail pin for foot of counterweight post is seen at left of trunnion bearing.) 


the gate when raised, the bottom of the brackets 
being flush with the bottom of the raised gate. 
When the gate is up, a brass trolley pan at- 
tached to its lower face connects the two arms 
of the bracket. The fixed trolley wire or street 
wire connects to the land arm of the bracket, 
where it terminates in a brass trolley pan; the 
moving (or bridge) trolley wire is hooked into the 
river arm. The bridge wire ends in a brass 
tongue carrying a transverse pin, which engages 
a forked hook carried by the bracket. This hook 
is attached to the arm of the bracket in such 
manner as to permit a sliding movement along 
the axis of the bridge. When the bridge rises, 
the hook bar is forced forward by means of a 
coiled spring, and when the bridge is lowered 
the hook is forced back by means of a series of 
bell cranks and pull rods actuated by the leaf 
of the bridge itself through the medium of a 
lever at the lower end of the gate post. The 
end of the bridge floor contains a recessed cast- 
ing which, as the bridge rises up to the trolley 
wire, engages the tongue on the end of the trol- 
ley wire and lifts it off the hook, thus trans- 
ferring the bridge wire automatically from the 
gate frame to the moving leaf. 

The device is shown by the sketches in Fig. 5. 
Its operation is as follows: When the bridge 
is raised the lever is released and the coiled 


brass pans at either end carries the trolley 
across the bottom of the counterweight. The 
bridge wire is a flexible cable, so as to enable 


it to round the sheaves associated with the ten- 
sion device. The entire device is automatic, and 
is simple and compact. It dispenses with the 
usual trolley arches, conforms to the general 
plan of ornamentation and effects a considerable 
economy, both in the counterweight and struc- 


ture proper. While a longer test is required to 
demonstrate the efficiency of the device in 
service, its operation so far has been very 


satisfactory, and barring adjustment of the floor 
casting once or twice a year for temperature 
changes, no attention will be required. The slot 
in this casting is self-cleaning and a hood over 
the bracket on the trolley arch protects the parts 
from snow and ice. 

TRUNNION-END GATE.—Another’ unusual 
feature of the bridge is the floor break gate at 
the pivot pier. Owing to the location of the’ 
trunnions above the floor line, the moving leaf 
when open leaves a gap between its floor and the 
floor of the fixed approach. In this case the gap 
in the sidewalk has been left open but the road- 
way gap is closed by means of an automatic 
gate, made up of No. 18 steel plates riveted to 
a framework of light angles. This gate is pivoted 
at one end to a finishing angle spiked to the 
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floor of the moving leaf, while the other end is 
fitted with rollers which ride in guide-channels 
riveted to the steelwork of the fixed approach. 
As the leaf closes, the gate drops by its own 
weight, the guides bringing it to a vertical posi- 
tion below the floor line when the bridge is fully 
closed; as the leaf opens, it carries the gate up 


on the guides, so that when fully open its in- 
clination approximates to the angle of the leaf, 
and entirely closes the opening. In addition to 
this automatic gate, a swinging gate operated by 
hand is located on the approach span, to mark 
the traffic boundary line for both street and side- 
walk when the bridge is to be operated. 


ing Co., of New York City. The tota 
structural steel was 200 tons, of mac} 
46 tons. The counterweight contains | 
of concrete. 

The entire work was designed by 1 
Bascule & Concrete Bridge Co., of Ch 
built under its supervision. The vari 
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the electrical equipment 


was installed by H. R. Fowler, of Toledo; and 


the ornamental work by the Industrial Engineer- 
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Constr: 9 of a Concrete Block Sewer in 
+ - 


oledo, Ohio. 
By FRANK L CONSAUL.* 


fall of 1907 the contract for a main 
‘t by the city of Toledo, calling for 


my merete block construction, the work 
“F has been recently completed. The 
oe designed to relieve a main sewer 


and at the end of each block there is a %-in. 
rabbet, in which a circumferential reinforcing 
rod is embedded in mortar placed to form 
the joint. This makes the joints the strongest 
part of the sewer rather than the weakest. In 
addition the top and the bottom blocks for the 
52-in. diameter and smaller sizes have a rod em- 
bedded in the block. 

In the Toledo work various sizes were used, as 
shown in the table, and all sizes, even down to 





FIG. 4. 


system in the northwestern part of the city 
which had become congested, the drainage area 
being about 800 acres. 

As the nature of the ground through which this 
improvement passed was such as to permit tun- 
neling it was desirable to receive propositions on 
materials that would be adapted to tunnel work 
as well as to open cut. Bids were therefore asked 
for brick, concrete block, monolithic concrete and 
for reinforeed-concrete pipe. The bids showed 
that the brick and the block construction were 
the best adapted to tunnel conditions, and no bids 
at all were submitted on reinforced-concrete pipe. 
The lowest bid was by Breymann & O'Neill, of 
Toledo, and the contract was awarded to them on 
the block construction, the plans being prepared 
by the Chief Engineer’s Department in ac- 
cordance with the design and patents of Walter 
Cc. Parmley, Consulting Engineer, New York. 
The lowest total bids submitted on the different 
materials were as follows: 


Bright) vcai ves eecevkes cvcvcdvasan $105,333.33 
Monolithic concrete ........+.. 113,067.50 
Concrete BIOCKS .......ccvecse 96,901. 

The preliminary estimate of the cost was 


$125,000. 

The accompanying table gives the principal 
data for the various sizes and the bids in detail 
for the different diameters of sewers for concrete 
blocks, monolithic conerete and for brick con- 
Struction, and for the sewer built complete, in- 
cluding manholes, junctions, etc. 

The Parmley design consists of separately 
molded concrete blocks, in four, six and 
ten lo the circumference, depending on the di- 
ameter of the sewer, and forming the circle with 
joints. The blocks are 12-in. longitudinally 


*Chiof Engineer, Board of Public Service, Toledo, 0. 
s I 


butt 


TABLE GIVING DATA ON 


Transv. steel. 


Thick- Vol. 

Length ness concrete Rod. Lbs. 
ft. ins. cu. ft size ins. Total. 

4,342 5 8.4 9/16 18.2 

2,642 4% 7.0 1 13.8 
965 4 5.0 7/16 10.5 
980 4 4.76 3/8 6.8 
359 3% 3.65 3/8 6.0 
321 3 2.68 3/8 5.3 
714 2% 1.86 3/8 4.5 
827 2% 1.50 5/16 2.5 








LOWERING SEWER BLOCK DOWN SHAFT TO TUNNEL; TOLEDO, O. 


the 24-in., were constructed intunnel. The blocks 
were made on the site of the work in a tem- 
porary shed built for the purpose and stored in 
a yard nearby (Fig. 4) from which 


they were 
hauled to the work in wagons. :) 
shows a shaft above the tunnel work down 


which the blocks were iowered to be set in place. 
The material was Portland cement and a clean 
bank gravel containing enough sand to make 
about a 1:2:3 mix. The blocks were made of 
rammed concrete in cast-iron molds, with all 
but the bottom sections in the shape of cylin- 
kRequired Width of Trench =D+ 2t-+| 


| He 2" > 



























le--et-ohe- 2-1 
Longitudinal Section. 


Elevation. 


Fig. 2. Details of Smaller Size Concrete Block 
Sewers. (Four-Block Type). 
drical segments. These lower sections were 


flattened on the bottom for greater stability. 
The bottom row of blocks was laid end to end 
with plain butt joints in Portland cement mor- 
tar, as in this way full mortar joints were 
readily secured. This formed an invert chan- 
nel very smooth and uniform. The next blocks 
of each ring were set so as to break joints with 


SEWERS IN TOLEDO, 0. 


Prices bid per lin. ft. sewer. 
— * 





Blocks. Mono. concrete. Bricks. 
Thick- Thick- 

ness ness 

ins. ins. 
$11.70 8 $13.00 13 $12.75 
8.50 7 11.00 9 9.10 
6.25 6 7.00 9 6.85 
6.00 6 7.00 9 6.36 
4.50 5% 6.00 9 5.75 
4.00 6.00 9 5.00 
3.00 4 4.00 9 3.70 
2.10 3 2.50 9 2.20 


Pra, ecting 


Lips 4 


those of the bottom row of blocks, but 
the bottom, as stated before, 
form transverse grooves in which the 
embedded. These blocks were made 
bet-shaped forward end, the 
blocks, being provided with a projecting lip or 
arris about % %-in. The rear ends of the 
blocks were made square, like the bottom blocks. 
When set in place there formed a _ trans- 
verse groove, except between the bottom blocks, 
in which the steel was embedded as the rings 
set up. The several blocks of 
each ring were bonded lengthwise with steel rods 
or with flat bands. The details of the construc 
tion will be clearly seen in Figs. 2-3. 

It will be noted that for the 24 to 48-in. diam- 
eters, inclusive, four segmental blocks only are 
required for the ring, and for the 66 and 72-in 


all above 
so as to 
was 


were set 
steel 
a rab 
of the 


with 
inner edge 


was 


were successive 


diameters there are ten blocks. For the 52-in 
diameter (not shown in the figures) six blocks 
are used. For the 24 to 48-in. diameters no 


forms or templates of any kind are required for 
setting up the blocks as the side blocks are self 
sustaining, thus permitting the top block to be 
placed directly upon their upper ends the 
larger sizes a simple template This 
was made by bending two angle irons into a full 
circle and connecting their free ends with turn 


For 


was used. 


buckles. (Fig. 5.) Two of these rings were set 
3 ft. apart and narrow lagging pieces were 
bolted on at the points where the longitudinal 


joints occur. This template always stood so 
to project 2 ft. back into the completed sewer 
and 1 ft. in advance of the last completed ring, 
in order to give support for the arch ring that 
was being laid. As soon as a ring was keyed up 
the mason’s helper slacked off on the turn buck 


as 


les and moved the template forward 1 ft., the 
time required for this operation being only two 
or three minutes, and was performed while the 
mason was laying the lower blocks of the next 
ring. 


The ground through which the tunnel was built 
was a blue clay with a varying amount of water 
and fine sand. Where the ground was good little 
or no timbering required. Through these 
stretches rapid progress was made, the digging 
shift opening up in eight hours from 20 to 25 
lin. ft. of 72-in. diameter tunnel. In the following 


was 


eight-hour shift the mason laid up all of the 
block lining for this length of tunnel. The 
masonry gang in the tunnel consisted of only 


three men, a mason, a helper and a man to bring 
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Fig. 3. Sewers. 


blocks and mortar from the foot of the shaft to 
the heading. Small tram cars on a 14-in. gage 
track were used for this purpose. 

Where the ground was not self-supporting more 
or less timbering was used, but as the blocks 
were built up to the face of the excavation daily 
and as the form of construction facilitated the 
removal of the timber work piece-meal as the 
blocks were being laid, very little timbering was 
left in place. In this manner the contractors 
were able to carry out the work rapidly and 
economically. Fig. 5 shows a view of the front 
end of the 72-in. diameter tunnel ring, in which 
a portion of the transverse rod is shown, the 
angle iron template and the car used to take out 
earth and to bring in mason’s materials. 

Although there were several places where the 
tunnel] penetrated a mixture of quick sand with 
a considerable pressure of water, the contractors 
were able to build practically a water-tight sewer, 


cua nckaditintinntiig 


arenas 6 ole 
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in fact, more so than was possible with either 
bricks or monolithic concrete. This is shown at 
certain junctions with branch sewers and at 
manholes where a part of the connection was 
sometimes made with bricks or with mass con- 
crete. In each of these cases the leakage of 
water is greater than through the adjacent block 
walls. 

An inspection of the completed work shows no 
settlements, deformations or cracking of the 


(3) To prepare all plans, specifications, or instructions 
necessary in relation thereto, and as to the materials to 
be used therein, and to see that _all works are completed 
according to contracts entered into. 

(4) To engage and dismiss under sanction of the com- 
mittee all workmen employed at daily and weekly 
wages.* 

(5) To certify all accounts for work done, materials, 
supplies and wages due. 

(6) To have charge of all materials and implements. 

(7) To purchase or contract for, or hire of all horses, 
carts, tumbrils, stones, flags, gravel, draining pipes, 
and proper implements and materials, and all other mat- 
ters and things, at such prices and in such manner as 
the committee shall judge reasonable and expedient, and 

to sell or otherwise dispose 








FIG. 4. VIEW IN BLOCK STORAGE YARD. 


concrete ring, and practically no leakage. The 
interior surface is very smooth and continuous 
and there are no indications that would lead one 
to suppose that the construction is not as strong 
and permanent as that usually carried out on 
sewer construction. 


Some of the Duties of the British Municipal 
Engineer.” 
By F. J. EDGE,t M. Inst. C. EB. 

The office of town surveyor was first legalized by the 
Town Improvement Clauses Act, 1847, and confirmed by 
the Public Health Act, 1848, and is now legalized under 
the Public Health Act, 1875, but at the time of these en- 
actments it does not appear as though engineering train- 
ing was considered necessary for the person appointed to 
f.il the office of town surveyor, the intention apparently 
being that his duties should be chiefly in connection with 
sanitary matters; indeed, it is expressly stipulated that 
the s2me person may also be appointed inspector of nui- 
sances, though no doubt one of the surveyor’s principal 
duties was the repair and maintenance of the highways 
within his district. 

The word engineer is not mentioned in the Public 
Health Act, 1875, though it has been used in many pri- 
vate corporation acts. 

At the present day the municipal engineer is called 
upon to advise his council on all the matters upon which 
it was usually the custom to call in an engineer in pri- 
vate practice, and not only so, but he is, in addition, 
supposed to be a capable architect and an expert valuer ; 
in the latter case particularly is he expected to know by 
instinct the value of properties about which it would be 
injudicious to make special inquiry, as it is not desirable 
that the owners should know that there is any prospect 
of such properties being required by the local authority. 
In fact, a municipal engineer is expected to be a jack- 
of-all-trades, and when any question arises which any 
other official wishes to have nothing to do with, the gen- 
eral rule appears to be to refer it to the engineer. 

A Typical Advertisement. 

The following extract is from a statement of. duties 

issued by a borough council.when advertising for a sur- 


veyor: 





Duties of the Surveyor. 

(1) To have charge ot the repairs of all highways. 
and to perform all duties devolving on the council as 
surveyors of highways. 

(2) To report from time to time to the committee 
superintending the same the state of the several high- 
ways and lines of tramway, and as to the materials 
wanted or works necessary. 
*Extract from the Presidential address delivered ip 
November, 1908, before the Newcastle-upon-Tyne Asso- 
ciation of Students of the Institution of Civil Engineers 

+Formerly City Engineer and Surveyor of Newcastle- 
upon-Tyne. 


of the same as he may be 
directed. 

(8) To have the entire 
charge and superintendence 
of the breaking up and re- 
pairing of all streets, for the 
purpose of laying or replac- 
ing gas and water pipes. 

(9) To inspect and report, 
in conjunction with the med- 
ical officer of health, upon 
slaughter-houses preliminary 
to licenses being. granted, 
and to make the plans and 
superintend the construction 
of: any slaughter-houses 
which the council may here- 
after erect. 

(10) To take all levels and 
surveys which may be neéces- 
sary for the purpose of de- 
ciding on the best mode of 
draining the several dis- 
tricts, or any part thereof, 
or for the purpose of fixing 
the levels and inclinations of 
any streets or roads, or in 
anywise relating thereto. 

(11) To carry out’ the 
scheme now in course of con- 
struction for the interception 
of the sewage of ‘the borough, 
and any future scheme, for 
its precipitation, filtration, 
deodorization, or any other 
process which the council 
may adopt, either “-within or 
without the borough. 

(12) To superintend§ the 
construction and completion 
of all tramway lines and sid- 
ings which may be required. 
(13) To prepare, from time to time, schemes for the 
drainage of the several districts or any part thereof. 

(14) To prepare all such plans, sections and specifica- 
tions as may be necessary for the due execution of any 
flagging, paving, sewering, or other works required to be 
done, or for entering into any contracts in relation 
thereto, and to see that all works are executed in ac- 
cordance therewith. 

(15) To measure up and duly certify the execution of 
all works, and apportion the cost to the parties charge- 
able therewith. 

(16) To see that all house drains, which may from 


time to time be carried into any public sewer, are made | 


and connected in accordance with the regulations. 

(17) To give to the several contractors performing any 
works orders for the same in writing only, keeping 
duplicates thereof, duly entered in a book to be kept by 
him for that purpose. R 

(18) To prepare all plans, drawings and estimates re- 
quired, and to superintend the execution of all improve- 
ments. 

(19) To see that no encroachments be made on any 
highway or public place. 

(20) To advise on, and execute, all engineering works, 
and prepare all such plans, specifications and estimates 
of, and take out quantitics for, such sewers, buildings, 
bridges, and works as may be required and to superin- 
tend the erection and execution thereof. 

(21) To have in his charge, and be responsible for. the 
proper management of all buildings and properties be- 
longing to the corporation, or for the repair and mainte- 
nance of which the corporation is liable, except other- 
wise directed by the council. 

(22) To examine and report upon all plans and eleva- 
tions of buildings proposed to be erected or altered upon 
land sold or leased by the corporation. 

(23) To inspect and report on plans of new streets to 
be laid out, of houses, to be built, and of buildings to be 
erected or altered. 

(24) To see that all streets are properly named, and 
that the name plates are kept in good order. 

(25) To act as building surveyor in all matters re- 
lating to the execution of the sanitary and local Acts, 
and to examine and certify new houses as fit for habita- 
tion. 

(26) To examine all buildings in a condition danger- 
ous to the public, to report thereon, and to take such 
steps as may be necessary to prevent accidents arising 
therefrom. 

(27) To prepare all plans and sections for deposit, 
pursuant to standing orders, with respect to all street 
improvements, tramways, gas-works, water-works, or 
other works, unless otherwise ordered by the council, 
and to prepare all other surveys, plans and sections re- 
quired. 

(28) To attend the meetings of the several committees 
when required. 

(29) To prepare all returns relating to his office that 
may be required by the Government. 

(30) To attend in London or elsewhere when required 
without extra charge, excepting only his traveling and 
hotel expenses. 

(31) To keep accurate permanent records and plans 
relating to all properties purchased, leased, or sold, or 
in possession. 

(32) To devote the whole of his time to the duties of 
his office, and not to be engaged in any other office, 
business or employment whatever. 

(33) To report from time to time all and every matter 
connected with any branch of his office which, in his 
opinion, may require the attention of any committee, 
and take their instructions thereon. 





*This seems to be an undue interference with the 
control which a surveyor should always have over his 
men. 


—<sehei 
This is not all, as he may be called up pres 
schemes for the building of asylums, mu: — 
hospitals, baths, police stations and simii; ~- 


the superintendence of the cleansing of th: 
ally a part of his duties. 


Roads and Streets. 

Let us take some of these requirements , 
consideration. There is no doubt that one o 
duties of the town surveyor was the maint. 
roads, and this question has now become 
importance owing to the greatly increased u 
of the roads by self-propelled traffic. The mi. 
veyor and his brother the county surveyor 
the past few years been called upon to ra 
their roads suitable for this class of traffi: 
same time to keep them in such a state as : 
suitable for horse-drawn vehicles. This ha 
large extent accomplished, where the traffi: 
heavy, by the use of tar, and this change h 
about during the past five years, as before that 
propelled traffic was a negligible quantity. 1 
tude of the work to be done can be imagi: 
county councils of England and Wales maint 
28,000 miles of. main roads at a cost of over 
per annum, 

The conditions of traffic and the physical : 
the several towns render the consideration of 
faces for each town a special question. 

In the city of Newcastle to-day there are 24() 
streets, the surface construction being as follow 
adam, 60 miles; tar-macadam, 28 miles; pa 
wood, 8 miles; paved with stone, 144 miles; + 
miles. 

The roadway having been constructed at onc: 
a source of anxiety to the surveyor, as there is a 


‘the germ of which has not yet been discovere: 


immediately attacks the engineers of water, ga: 
lighting and telephone companies directly they 
newly-constructed thoroughfare, the result of th: 
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being that these gentlemen get an uncontrollable desire 
to dig holes in that thoroughfare. They at once proceed 
to do it, and this is not surprising to anyone who has 
ever seen a section of one of the busiest streets in our 
largest towns. In a street not more than 60 ft. wide it is 
not unusual to find a sewer taking up a width of perhaps 


4 ft., a 2-ft. water main, a 1-ft. gas main, 


a 6-in. 


hydraulic power main, electric tramway cable conduits, 


electric light cables, and possibly twenty to thirty 


ground telephone cables. . 
The First Tramways. 


From the care of the roadways it is a natural 


tion to the construction of tramways, as these are 


portions of the roadway prepared for the use of 


"nder- 


transi- 
merely 
special 


traffic, and it is interesting to note that one of the ear- 
liest Outram ways from which tramways are supposed to 
have derived their name has this year been closed for 
traffic after 113 years of usefulness. ‘This interesting 





Fig. 5. , View of Sewer During Construction 
ing Circular Template for Setting 6 
72-in. Sewer. ) 
link with the past was the property of the De: 
Company, and connected the terminus of their 
at Little Eaton with coal-pits at Denley, Kil! 
Marehay, about 2 miles away. The story of th 
duction is worth repeating. The elder Outram 
original roads of L-shaped cast-iron plates 
sleepers of wood, but these were destroyed by th 
employes, who burned the sleepers. Cast-iron bc 


} 


* then substituted for the wooden sleepers, but t! 


were broken up by the men. It was then that the 
Outram suggested stone blocks, and this was so 
cessful that no more smashing tacties were adopt: 

In 1886 there were 779 mile? of street tramwe 
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for traffic in Great Britain, and at the present tine there 
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a es owned by 179 municipalities, on . . the falling chisel, the successive blows are not 
are ne - 42,000,000 has been expended, while A New Sub-Aqueous Rock-Breaking Machine delivered on the same spot, but scattered over a 
ager nd re the several tramways owned by with Chisel Acting in Air Chamber. “ eonsiderable area; thus losing the enormous cu- 
jn addition : RPE Te BAL at oan . > Seal ; 
companies lie ei aeee the petectont By BARTON H. COFFEY®*, M. BE. mulative advantage in splitting the rock, pro 
Many {07 actio . duced by the following-up effect, when the blows 
hor cables, compressed air, gas, electric In view of the present controversy on the sub- are concentrated on a fixed point 
pone ric conduit system, electric overhead ject of the Panama Canal, particularly regarding ieee naliaiCene: oidsenene tee tes naw wane 
e Jat« cts are overcome e ne Cc e 
re elect! e stud system, but the electric over- the cost of rock excavation as a determining fac- is Sinha poscabcsied ai Aeticmanathaaiiee toy Wins 9 
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nead wire ne now generally nen mee ote tor in the selection of a lock or sea level canal, }, Jin) be noted that om is RN sn 
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re very 31 cumstances 2 Ms ———— it is most timely to note the commercial devel- i aopgy 2 . 7 
a ot tem. here shown is incomplete. For the actual boat 
of some 0 


Ss ze and Sewage Disposal. 


vide for carrying off the rainfall from 
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phere ner surfaces, and the waste liquids and 
ca sist e to the gathering together of a large 
poe of on a small area, it has been necessary 
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opment of a chisel rock-breaking machine with 
with which it is claimed the cost of removing 
sub-aqueous rock is far below that of any other 
method now in operation. This rock-breaker, 
entirely of American origin and development and 
embodying many novel and interesting features, 
has lately removed some ledges in the 35-ft. ship- 
channel at Boston Harbor; a harbor badly ob- 
structed by reefs, which are impossible to avoid 
in any comprehensive scheme of improvement. 
The ledges consist of metamorphic slate, varying 
from markedly stratified rock to that almost 
igneous, the stratification inclining upstream and 
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to provide a vast network of sewers under the streets of 
towns, and of recent years this has become one of the 
most important duties of the municipal engineer. In 
Newcastle, with a population of 277,000, there are about 
208 miles of sewers varying in size from 9 ins. in diam- 
eter to 6 ft. by 4 ft. egg-shaped. 


Town Planning. 

Almost every year the addition of fresh legislation to 
the statute book entails extra work upon the municipal 
engineer, an item of legislation now being considered 
being the Town Planning Bill. This is of no small im- 
portance, and the bill as drafted is sure to place more 
work and moré responsibility upon town engineers, as it 
is proposed that a plan shall be made showing the lines 
on which the town shall be developed in the future. 
Liverpool did not wait for the Town Planning bill, but 
got a private act empowering the corporation to arrange 
with landowners laying out building estates to make 
roads much greater in width than are required for the 
immediate locality, and to pay such landowners for the 
extra land required, so making it possible to lay out wide 
trunk roads during the time that land is cheap instead of 
being put to the frequently enormous expense of widening 
the roads when the necessity for-widening has arisen. 


rt 


AN INTERNATIONAL OFFICE OF PUBLIC HYGIENE 
was inaugurated at Paris, France, on Nov. 10, 1908, 
with Mr. Jacques de Cazotte as director and Dr. Potevin 
43 secretary-general. Mr. de Cazotte is minister pleni- 
potentiary of the French diplomatic corps, and Dr. Pote- 
vin Was for several years chief sanitary officer of the 
city of Havre, France. The main purpose of the Bu- 
eau is to gather and distribute information concerning 
the more serious epidemic diseases, particularly cholera, 


plague and yellow fever. The Bureau is the outgrowth 
of agitation begun in 1903, and the direct result of a 
conference of representatives of various countries held 
a Rome December, 1907. Further particulars of 
‘he history of this movement, together with the articles 
of agreem:.: signed by the representatives of the vari- 
bio gover: its, are given in Public Health Reports, 
U. 8. Pu Health and Marine-Hospital Service, for 
jan 8, 1 The governments represented included 
Belgium, |, Spain, the United States, the French 
en ( Britain and Ireland, Italy, the Nether- 
‘nds, Por) al, Roumania, Russia, Switzerland and 
Reypt, and | . agreement was ratified by the President 
and Senate 


the United States on Feb. 15, 1908. 







FIG. 1. DIAGRAMMATIC SECTION THROUGH 
NEW SUB-AQUEOUS ROCK-BREAKER. 
Hammer works in air chamber. 

(Controlled by The Submarine Co., 71 Wall St., N. Y.) 


lying about 15° from the vertical. It is all hard 
and some of it exceedingly hard. The improve- 
ment of Boston Harbor has been both active and 
progressive for a good many years, the depths 
increasing and the channels widening with the 
demands of commerce. Ledge work has been 
almost continuous for the past fifteen years, at 
various depths. The field is therefore an ideal 
one for comparative results. 

Practically all of this work has been done here- 
tofore by drilling and blasting, but the high 
cost and slow progress inherent in this method, 
owing to the irregular action of dynamite and 
the difficulty in dredging to a uniform grade, led 
to attempts to break the rock by means of chisel 
machines, in sizes suitable for dredging. Chisels 
of the exposed drop type were tried on certain 
contracts at 27 ft. mean low water, but failed 
utterly. As this system 
of rock-breaking is the 
direct precursor of the [ 
one to be described, a few aa a 
remarks upon its imper- 
fections and limitations 
will be pertinent. ‘ , 

To the ordinary exposed t 
drop chisel, shown dia- 
grammatically in Fig. 2, 
which is lifted and falls 
through the water upon 
the rock, there are three 
objections: 


; Water Line | a 


ey | 





First, the water resis- 
tance is serious. It in- 
creases as the cube of 
the velocity, checks the 
fall of the chisel and 
deadens the blow. 

Second, at each blow 
the chisel must penetrate 
the rock already broken, 
resulting in the useless 
expenditure of a portion of its energy in break- 
ing the broken rock still finer. The efficiency of 
the machine falls off so rapidly, that it is found 
impracticable to break up the rock in layers over 
3 ft. thick. 

Third, as it has not been found feasible to guide 


~*Mechanical Engineer, 71 Wall St., New York City. 








Fig. 2. Open Chisel Machine. 


| Hull 


see Fig. 4. 

The chisel is made short and light, resting per 
manéntly upon the rock while in operation. The 
upper portion of the chisel is embraced by a guide 
casting, in which it slides freely with a limited 
vertical movement, a shoulder on the chisel sup 
porting the guide, and the chisel head preventing 
the chisel from dropping when the guide is lifted. 
The guide is a sliding fit upon the end of the 
tube, which it supports upon an interior shoulder 
The upper end of the tube is fitted with a uni- 
versal joint, provided with shoes adapted to slide 
on the vertical guides, which are mounted on a 
barge. The tube extends through a well in the 
hull of the barge, the dimensions of the well be- 
ing considerably larger than the tube, to permit 
lateral movement of the latter. 

It will thus be seen that the entire weight of 
the assemblage is concentrated upon the chisel- 
point resting upon the rock, and that it is free 
to move both vertically and laterally. 

The tube is divided into two compartments by a 
diaphragm, the upper compartment being open 
to the atmosphere, while the lower compartment 
or working chamber is kept free from water by 
the compressed air method, the air entering 
through the pipe and escaping through openings 
in the bottom of the guide, as shown by the ar 
rows in Fig. 1. A heavy hammer is lifted and 
dropped upon the head of the chisel, driving it 
into the rock. The tube as a guide for 
the hammer, which is provided with openings in 
its bearing rings to permit the free passage of 
air, as the hammer reciprocates. The hammer is 
lifted by a rod passing through a stuffing box in 
the diaphragm. This rod is provided with a 
barbed end, which is seized by a clutch attached 
to the hoisting tackle. At any desired point the 
clutch is tripped, dropping the hammer upon the 


serves 


chisel. The upper chamber of the tube is pro- 
vided with guides for the clutch. The only re- 
tarding influences over a free drop in the open 
air, are friction against the walls of the tube, 
friction of the air passing through the openings 
in the hammer, friction of the stuffing box and 
the compressed air pressure upon the area of the 


lifting rod; the sum total of these in percentage 
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Air Chamber Chisel. 
(Special Type.) 


Fig. 3. 


FIGS. 2 AND 3. DIAGRAM SHOWING DIFFERENCE BETWEEN THE 
OPEN CHISEL AND AIR CHAMBER SUB-AQUEOUS ROCK- 


BREAKING MACHINES. 


of the kinetic energy of the hammer is negligible, 
and it may be said the hammer develops at im- 
pact practically the full theoretical effect, at a 
given drop. This is evidenced by the fact that 
the exposed drop chisels are generally operated 
at 8ft. drop, whereas 3 ft. is ample with the 
pneumatic chisel. 
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After a penetration is completed, the releasing 
gear is not allowed to trip the clutch, which, on 
being hoisted, raises the hammer to contact with 
the diaphragm; further hoisting raises the tube, 
which in turn lifts the guide and chisel by side 
chains, and the machine can be moved to the 
next spot. 

On beginning a penetration, the tube is lowered 
through a sliding frame, which centers it with 
the guides, thus ensuring accurate spacing of 
penetrations. As soon as the chisel reaches the 


matic caisson to be more exact, is of welded steel 
construction, and with attached parts, weighs 
about 12 tons. The air compressor is 12-in. diam- 
eter x 9-in. stroke, double acting. Large volumes 
of air are used, which not only keep dry the tube 
in which the hammer works, but in escaping at 
the lower end near the surface of the ledge, in- 
duce violent water currents, which sweep away 
loose material overlying the ledge, and so ma- 
terially add to the efficiency of the machine, both 
in the breaking and in the subsequent dredging. 














FIG. 4. THE AIR-CHAMBER SUB-AQUEOUS ROCK-BREAKER WORKING IN BOSTON HARBOR. 


rock, the frame is withdrawn, permitting lateral 
motion to occur while breaking is in progress. As 
the chisel point follows the line of cleavage, and 
as this line is rarely, if ever, vertical, there is a 
horizontal displacement of the chisel point from 
start to finish of a penetration, in amount depend- 
ing upon the angle of the cleavage plane with the 
vertical and the depth of the penetration. 

In some varieties of rock, the guide and chisel 
can be dispensed with, and a point directly at- 
tached to the hammer, as illustrated diagram- 
matically in Fig. 3. 

The machine working in Boston Harbor in 
depths of 47 ft., has made penetrations of six and 
seven feet without difficulty; thus doubling the 
volume of rock broken at a single passage of the 
machine over what can be accomplished with an 
exposed drop chisel. The economies effected by 
increasing the depth of cut, both in dredging and 
saving of time in maneuvering the rock-breaker, 
are quite obvious. The rock is broken in con- 
venient sizes for dredging, with very little fine or 
large material, and the bottom obtained is very 
uniform. 

The maneuvering is accomplished by two fore 
and aft anchors and four quarter anchors, the 
machine moving sideways across the cut. Chains 
lead from the anchors to two special winches, 
each fitted with three wild-cats controlled by 
clutches and brakes, and driven through worm 
gear by a reversing engine. When working, the 
fore and aft anchors are held taut and the ma- 
chine traverses the cut on the quarter anchors, 
the winches _.paying out exactly the amount of 
chain taken in, so the moving is very accurate, a 
vital essential to satisfactory results. 

The efficiency of this machine is quite inde- 
pendent of the depth, as proved by the work on 
the 35-ft. channel at Boston. As this depth is 
at mean low water and as the tides at Boston 
rise from 9 to 12 ft., the work must be carried on 
in maximum depths of 47 ft., which are not ex- 
ceeded in any channel in the world today. 

The general dimensions of the principal parts of 
the machine which has been used are as follows: 

Hull, 32 ft. x 90 ft. x 12 ft. deep; frame, 65 ft. 
high, all very heavily braced to withstand the 
shocks and jars to which this class of machinery 
is subject. The hammer is a monolithic steel 
easting, weighing about 12 tons, and does its 
work with about 8 ft. drop, hitting at the rate of 
about 140 blows per hour. The tube, or pneu- 


The hoisting engines and boiler are of standard 
type, developing about 100 HP. 

The machine has been operated in New York 
Harbor at 22 ft. low water in the micacious 
schists of that vicinity, and is now engaged on a 
contract on the Penobscot River, Maine, amount- 
ing to about 9,000 cu. yds. of very shallow cutting 
in metamorphic slate. This work is being done 
on the 14-ft. Government channel. The machine 
has taken out about 4,000 cu. yds. at various 
depths, at the localities named, and has been 
under experimental development and trial for 
several years. 

The patent rights are controlled by the Sub- 
marine Company, No. 71 Wall St.,,New York. 


Conventional Live-Load Positions for 
Maximum Stresses in Arches. 
By WM. CAIN,* M. Am. Soc. C. E. 

The exact position and distribution of live load 
corresponding to a maximum stress at a given 
section of a hingeless arch is ascertained by the 
consideration of the individual effects of unit 
loads, placed at various positions on the arch. 
Prof. Greene, in his work on Arches, has given 
diagrams showing the positions of the load corre- 
sponding to maximum moments at various points, 
(1) for a circular arch of constant section, and 
(2) for a parabolic arch whose cross-section mo- 
ment of inertia varies as the secant of its inclina- 
tion to the horizontal. In modern concrete arches, 
scientifically designed, the cross-section varies ir- 
regularly, being often much larger at the springs 
than at the crown. Hence the previous deter- 
minations do not apply except as a rude guide. 

Prof. Howe, in “Symmetrical Masonry Arches,” 
has treated by the method of unit loads a three- 
centered reinforced-concrete arch of 50 ft. clear 
span, 10 ft. rise, the radial depth of the arch ring 
at the crown being 1 ft. and at the springs 4.5 ft. 
The loading corresponding to maximum moments 
at various points is ascertained. It will be found 
that the results sgree very closely with those 
given below for an arch of a different character. 

This arch, shown in the adjoining figure, has 
the span of the neutral line 30 ft., its rise 8 ft.; 
the depth at crown is 2 ft., and the radial depth 
at the springs is 5 ft. Circular arcs define the 








“*Professor of Mathematics, University of North Caro- 
lina, Chapel Hill, N. C. 
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intrados and extrados. The rei; mal 
sists of steel bars placed 0.2 ft. : 
and intrados and having an ager ail 
of 1% that of the concrete at ata 


earth extends 3 ft. above the cr 
posed to weigh 100 Ibs., the conc; 
cu. ft. 

The surcharge of earth is reduc: 
lent weight of concrete. The nm 
line of the arch ring is divided hx 
parts, such that 8/I is constant f, 

8 representing the length of a diy 
moment of inertia of the cross-se. 
the steel) at the center of that 
points tm to die are placed at the 
divisions; verticals are then drawn 
points and the crown, and the wu: 
Pw are supposed to act through | 
gravity of the trapezoids bounded 
verticals, the intrados and the redy 

The equilibrium polygon for any 
consists of two straight lines m: 
vertical through the load—a point 
section locus.” The writer has 
abridged the work required for gra; 
ing the equilibrium polygons shown 
but he must refer to the new editio 
of Solid and Braced Elastic Arc} 
press) for the demonstrations, whic} 
to give here. The procedure is sim) 
followed. The resulting lines of 
shown in the figure. 

Assuming the correctness of th: 
note that the reactions at the springs 
along the sides of the equilibrium po 
any unit load P, the left reaction 
resultant force acting on any section 
to the left of P; but for a section to 
P, the resultant force there is equal 


to the right reaction and thus acts do 


Consider the point du on the neutral 


which a section is drawn. Since the res) 


to the loads Pis, Pu, Pus and Pis act ab 
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polygons 
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Ve du, they 


cause positive moments about du, corresponding 


to compression in the upper fiber of 


the 


there. The other loads cause negativ: moments 


at du. 


The same loads give negative moments abou 


O, the center of the left spring, corresponding t 
compression in the lower fiber at the spring; th 





other loads give reactions acting above 0 with 


corresponding positive moments. 


Similarly the other points chosen can be exa- 
ined. The results are given in the following 
table. A uniform load is supposed to move to the 
right across the bridge and (except for the crown 
the length of this load measured from a point 
vertically over O to its front is given, in terms of 
span 8S = O O’, for maximum moments of one 
kind, corresponding only to compression in th: 


fiber noted. 
Load length 
for 

Point. Max. Moment. 

ee .87 8 

au «os OFF @ 

Crown .-. 0.25 8 

as . 0.52 8 

Oo’ 0.63 8 





Load length 
for 
Max. Strees 
0.41 8 
0.45 8 
0.39 8 
0.56 8 
0.68 8 


For the crown, the load must extend ().125 8 on 


either side of the center, but this p: 
rarely be considered (and similarly fo: 


tween de and di). 


Since 0.37 = %&, etc., the length of liv: 
marimum moments can also be expres 


lows: 


Load 8 for compr. in lower fiber at.. 
for compr. in upper fiber at.. 

¥% 8 for compr. in upper fiber at.. 

\% 8 for compr. in lower fiber at.. 

% S for compr. in upper fiber at.. 


These results may be used appr: 
macimum stresses,but the correct loa 
this purpose are given in the last c 
table, found by the method given be 
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milarly a point c” above @u can be 
-hat if a resultant passes through c”, 


¢’ tens 


yn ill be zero at the lower fiber. Then 
eee : corresponding to some load P, pass- 
oe a ’ will cause compression in the lower 
sa section at @u. 


For bject in view, considering the small 
reinforcement generally used, the core 
nd ¢’ can be taken at the middle third 
r example, for this arch, the true core 
outside the middle third of the arch 
he following distances: at the crown 


od t.; at @u 0.03 ft. and at the spring 0.05 
ft. } °@, practically, to establish ¢’ and c” at 
the s n du, where the radial depth is 2.5 ft., 
lay ce’ = tu C = Ve (2.5) = 0.42 ft. 

If we sketch a curve touching all the left 
reat (called the “tangent curve’’), then for a 
oa nywhere, the corresponding left reaction 
will h this eurve. On drawing through c’ a 
line rent to this curve and producing it to 
meet intersection locus, the point thus found 
defit ne limit of the load causing maximum 
com] ion in the upper fiber at the section con- 
side , For, any load at this point gives a re- 
sultan’ passing through ¢’ and any load to the 
left « his point, has a resultant passing above 


e and thus causing compression in the upper 
fiber. This limiting point on the intersection 
locus found to be 0.45 span to the right of 0, 
as given in the table. Similarly we proceed for 


for unequal wheel loads, a larger number of posi- 
tions of the live load will have to be tried, and 
the stresses computed and compared, to ascertain 


in this way by trial the maximum stress at a 


given section. 


rr 


The Cortlandt Street Tunnel Under the 


Hudson River; Meeting of Headings. 


The Cortlandt Street Tunnel under the Hud- 
son River at New York City made junction of 
headings on Jan. 27, 1909. This is the south 
tunnel of a pair which crosses from a point under 
the Pennsylvania R. R. terminal station at Jersey 
City to a loop station under the Hudson Terminal 
Buildings at Church, Cortlandt and Fulton 
streets. The pair of tunnels is part of the same 
system as the Morton Street tunnels connecting 
Hoboken, N. J., with a subway line extending 
up Sixth Ave., New York, which were opened 
early in 1968. The Morton St. or “upper tun- 
nels” connect with the Cortlandt-Fulton St. or 
“lower tunnels” by a connecting tunnel running 
north and south through Hoboken and Jersey 
City. A map of the system was printed in our 
issue of Feb. 27, 1908, p. 231, in connection with 
a historical sketch of the upper tunnels and a 
brief description of the entire system. 

The lower tunnels are two single-track shield 


driven iron-lined tubes. They are only about 








mae 








the other sections. The results are entered in the 
table. (The reader may consult further Balet’s 
“Arches,” p. 10, for the method used.) 

It will be observed that the loading for mazi- 
mum stresses covers a larger proportion of the span 
than that corresponding to maximum moments. 
However, as the span increases, the proportionate 
depth of arch decreases and the two loadings will 
differ less. 

The arch treated above was designed for a rail- 
road bridge. For a highway bridge of the same 
span, the depth of arch ring will be much less, 
particularly near the crown. Hence the loading 
for maximum stresses will approach more nearly 
that for maximum moments than in the case of 
the railroad arch bridge. 

As to the critical points, generally the crown 
need not be examined, but the springs and points 
under the haunches (about du and ds) require 
special investigation. 

We may gather from the results of the table 
that, when the method of single loads is not 
used, the live load should at least be placed in 
three positions: extending from the left end the 
respective distances 0.4 span, 0.55 span and 0.65 
spun. The first loading will suffice for sections 
at 0 and @u, the second for the section at ds, and 
the last for the right spring. As in all cases of a 
maximum, these lengths can be varied appreci- 
at to suit the divisions of the arch, with but 
lit''e change in the stress at the critical point. 

conclusion, it is respectfully suggested to 
eny neers in drawing specifications, to require, for 
railroad arch bridges the use of a uniform load, 
$j it adds greatly to the labor of analysis when 
the usual wheel-loads are employed, if accurate 
ts are desired. In fact for perfect accuracy, 
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120 ft. apart at their westerly end under the 
Pennsylvania train-shed, where the space be- 
tween them is developed into a station. From 
here they diverge as they progress eastward, the 
south tunnel striking the New York pierhead 
line at the slip at the foot of Cortlandt St., the 
north tunnel similarly at the foot of Fulton St., 
so that the tunnels here are about 500 ft. apart. 
Passing thence eastward under the slips and the 
streets named, they are connected by five terminal 
station loop tracks at Church St. The part lying 
within about 300 ft. west of Church St. was con- 
structed by surface work, some of it employing 
reinforced-concrete caissons. West of this the 
tunnels are shield-driven, as far as the easterly 
end of the station under the Pennsylvania Ter- 
minal. 

The alinement is practically straight, each tun- 
nel having three curves of very small centfal 
angle. The length between bulkhead lines is 
(for the south tunnel) about 5,150 ft., which is 
over 500 ft. shorter than the corresponding 
length in the Morton St. tunnels. The Jersey 
City shield chamber was located nearly on the 
bulkhead line, while that at the New York end 
was at sta. 59 + 18, making the length between 
shield chambers about 5,900 ft. At the Jersey 
City bulkhead line, the base of rail is about 71 
ft. below mean sea-level. Thence descending on 
a 0.5% drainage grade, a maximum depth of 
91% ft. is reached. The New York end rises on 
various gradients up to a limit of about 4%%. 

The tunnels have an external diameter of 16 
ft. 7 ins., and insfle clear diameter of 15 ft. 3 
ins., the depth of the iron lining over flanges 
being 8 ins. They were driven by a shield fitted 
with shutter doors in the diaphragm and sliding 


horizontal platforms in front. The erector for the 
lining was mounted on a separate frame behind 
the shield. The air pressure used was generally 
about 25 ibs.. but on a few 
high as 38 Ibs. per sq. in. 


occasions it was as 
The lining was grouted 
(outside) in rock and gravel, but not In river silt 

The south tunnel was begun by excavating a 
shield-chamber at the Jersey City end, in solid 
rock. The working shaft had to be located 
laterally some 500 ft. away, with a construction 
drift to the shield-chamber The first ring of 
iron was placed at sta. 0 + 31, Jan. 26, 1906. The 
upper edge of the shield emerged from rock about 
at sta. 1 
2 +08 


while the lower edge emerged at sta. 
Thence the shield was in silt for 2,800 ft 

Remarkably rapid progress was made. A new 
high record for a single day’s work was reached 
on Aug. 14, 1906, when the shield was advanced 
72 ft. in three 8-hr. shifts. The best weekly 
record, however, from 8 a. m. 
Aug. 15, was 308 ft 


Aug. S to 8 a. m 
which is somewhat below 
the best week's record on the upper tunnels (348 


ft.. see Eng News Feb. 27, 1908, p. 282). Th: 
average speed through the silt was 18.9 ft. pe: 
day. 


The shield encountered rock at sta 
30 + 21, reaching full section of rock at 35 4 


again 
or 
=~ 


This is the rock reef in the New York half of t! 


channel. From here the shield remained in fu 
rock, except for two or three minor dips, up to 
the point of junction, which was made at sta 
iS + 64. 


Originally it was intended to run the New 
Jersey shield all the way to the New York ter- 
minal work, but later, it being desired to hasten 
the work, a shield was put in at the New York 
end. This shield was erected in the concret: 
terminal section. The shield traveled through 
fine wet sand, except for a thin layer of hardpan 
directly overlying the rock. Rock was encoun 
tered after about 670 ft At about this point, 
also, the shield passed under the New York bulk 
head wall, cutting through the foundation piles 
of this wall, and here cast-steel lining rings were 
used instead of cast-iron, to take the pile loads. 
The junction was made about 300 ft. out from 
this point. 

The junction being in solid rock, and headings 
being therefore driven in advance of the shields, 
the shields were still some 300 ft. apart at the 
time of holing through. They will be driven for- 
ward to meeting, however, as a means of placing 
the lining. 

The work was interrupted during the 1907 
1908 panic. But for this the tunnels would have 
been put through in much shorter time. 

The north or Fulton Street tunnel is expected 
to come to junction early in March. The junc- 
tion will be some distance west (riverward) of 
the south tunnel junction. 





AN ALLOY OF NICKEL AND COPPER with a remark- 
ably high tensile strength has been recently placed on 
the market. It is known as monel metal and contains 
about 70% nickel and 30% copper. The.tensile strength 
is said to be higher than that of nickel steel. In the 
“Engineering and Mining Journal” for Dec. 26, 1908, is 
published the following table giving the average results 
of a number of tests: 


Rolled, 

annealed 
Rolled and 
and cold 


ys : Rolled. annealed. drawn. 
Tensile strength, ibs. per sq. in..108,750 109,500 107,000 
Elastic limit, Ibs., per sq. in.... 80,000 8&2 

Elong. in 2 ins., % 


* . 


CGeredecsoccce 27.0 28.5 20.0 





Contraction of area, %.......... 51.1 53.3 51.4 
-———— -Castings. - — 

Grade Grade Grade 

B. C. D. 

Tensile strength, Ibs. per sq. in.. 85,000 65,000 70,000 
Elastic limit, Ibs. per sq. in..... 40,000 25,000 30,000 
Elong. in 2 ins., %....--.+eee00s 10.0 30.0 20.0 
Contraction of area, %.......... 14.0 35.0 25.0 


The roof of the new Pennsylvania-R. R. station in New 
York City is covered with sheets of this metal. Monel 
metal can be produced at a cost but 2 cts. ptr pound 
above that of copper for the reason that the alloy is made 
directly from the nickel-copper matte, so that the sepa- 
ration of the nickel is unnecessary. The metal is made 
at the Orford Copper Co.'s works at Bayonne, N. J. 

THE THIRLMERE WATER-SUPPLY of Manchester, 
England, is to be increased by laying the third of the 
five 96-mile aqueducts planned to give a full supply of 
60,000,000 U. 8S. gals. per day. A number of contracts 
tor 44-in. pipe have been let and the work is in progress. 
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Methods of Tunnel Work and Cost Data on 
an Irrigation Project. 

By HENRY A. YOUNG,*® Assoc. M. Am. Soc. C. E. 

The Huntley Projectt of the U. S. Reclamation 
Service is located in what was the northwestern 
corner of the Crow Indian Reservation, about 
twelve miles east of Billings, Mont., and irri- 
gates some 30,000 acres of land bordering the 
Yellowstone River. Both the Burlington and 
Northern Pacific railways run through the tract 
lengthwise, joining at Huntley, whence the 
Northern Pacific track runs west along the banks 
of the river. In order to gain elevation for 
watering the tract it was necessary to run the 
main carial about three miles west of Huntley, 
through a very rough country. As before men- 
tioned, the railroad over these three miles runs 
on the bank of the river, cutting off the ends of 
several bluffs. 

Because of these bluffs and the hilly country 
behind, “there was no other possible location for 
the canal but to parallel the railroad and tunnel 
through the bluffs. The railroad thus lay on the 
river side of the canal, sufficient distance being 
left ‘for double tracking in the future. Three 
tunnels were required; one about 1,200 ft., one 
about 600 ft. and one (tunnel No. 3) 390 ft. long. 
This latter tunnel, being the first one completed, 
is the one the writer proposes to describe. 

The tunnel is located about three-quarters of 
a mile west of Huntley. The material through 
which it was driven is a bluish-gray sandstone 
of medium hardness, 

Headings were driven from both ends, hand 
drills being used for about the first 10 ft. in each 
heading, after which Jeffrey hand boring ma- 
chines were substituted. Two machines were 
used in each heading, each machine requiring 
two machine men and a drill tender. A full 
heading was driven to as near neat lines as pos- 
sible. After the tunnel had been driven new 
points were given and templets were set to trim 
by. During the driving, line points were set in 
the roof and grades given along the floor. 

The spoil was removed from each heading by 
means of a light,track and dump cars hauled by 
horses. The average length of haul was 300 ft. 
from the portals. Dynamite (40%) was used for 
blasting. 

The tunnel was about 100 ft. from the Yellow- 
stone River and as the grade was about at low 
water level and the tunnel driven before low 
water stage, it was found necessary to keep 
a hand pump working all the time in each head- 
ing, while drilling and trimming. 

The east heading was started July 12, 
the West heading Aug. 1, 1906. 
ings met Sept. 22, 1906. 

The contractor first tried subletting the tun- 
neling but this lasted only a short time when 
he was again obliged to take the work over. 
Labor was expensive and of a shifting class that 
was far fram satisfactory. Several changes in 
foremen also tended to increase the cost of the 
work through the temporary disorganization of 
force, changes in plan and lost time. 

Most of Tunnel No. 3 consisted of the type 
No. 1, having the neat dimensions of 9.04 ft. 
high and 9.2 ft. wide inside of the 8-in. lining 
of concrete, requiring no timbering and having 
a sectional area of 97.17 sq. ft., which corre- 
sponds to 3.6 cu. yds. per lin. ft. A small amount 
of type No. 3 tunnel was required. In this type, 
timbering is carried from the floor over the 
crown. It was used only where the material 
was soft or subject to “slips.” 

The floor, sides and crown of the tunnel were 
lined with concrete. The concrete plant was 
arranged very economically and satisfactorily. 
As there was considerable concrete to place at 
this point in addition to the tunnel lining, there 
being two tunnel portals, a large wasteway and 
over 200 ft. of canal to the line, no attempt was 
made to save in the preliminary expense in lo- 
eating and erecting the concrete plant. A one- 
half yard concrete mixer was installed on a 
bench about 25 ft. above the grade of the canal 


1906, and 
The two head- 


*Engineer- in- charge of. Water- Works, Camagiiey, Cuba, 
formerly Engineer, U. S. Reclamation Service. 

+See Engineering News, Sept. 3, 1908, p. 261 for an- 
other article on this Project. 


and about 20 ft. back from the slope, at a point 
about 50 ft. west of the tunnel portal. 

Sand and gravel were obtained on top of a 
hill back of the mixer. A 1-ft. layer of earth 
was first stripped off the pit by teams and 
scrapers. The sand and gravel was then shoveled 
by hand into wheelbarrows and carried about 
4U ft. to a trestle and dumped onto screens, from 


COST OF DRIVING AND LINING TUNNEL—Tunnel No. 3, consisting of 375. 
ft. of Tunnel Type III. 





Classification. 
Driving Tunnel Type I, (375.5 ft.) 
Superintendence. Days. Rat A ; al 
Camera)’ Cupar sk o 6'a's vive bs cco Oeics k dvs beicedns 0s 28 $5. 00 $150.00 — 
NS : DUPE is. 0:05.50 Wha ocho didi bain iedos - 383 4.75 156.75 286.75 
Labor. = ah 
NED i -6i's'p'c vids Suds cht cbeles Ee RReRS he Denk eRe ead ew ia’ 1,1255/, 3.00 3,376.88 
NE UD in dua a Fad od od SoA: Shoe, cick natok te ai 2254/5 3.00 675.37 
lo RC IE EN ATI PIE GREATS 267/s 2.40 63.00 
SD POD velsiss Occtee decdiGwibaetiehecniuitinds coe MZ1%/6 2.00 243.00 
NEI 0. 5.00 bx tha en eth a apd ahr edea A kecek bac bie ». —_ 3.25 113.75 
SOTRS CORM BEE GAOURMOE. 5 06. oc cass 60k bch osac ccs os 8*/s 4.40 38.50 
2-horse team and teamster.............ccccecceece : 20 4.00 80.00 
NG DOG MOR sissy Lees basic Ges Sand huh dbbes% dod <8 -. 265 1.00 245.00 4,835.50 
— 2s . Matcrials : ; 
WON, ROW WI. 66s aSes oye cads Kowa daa dwes ke tedeeee 0.16 . 
PN A Baki vin cea vauakbosbde Geka ede deies~ sen a oe 0.006 ey 
a WF Os o0 cp ca peaddvadot deeb eens yh suGen Oak oke ar 0.75 75 
CO, -D. WORes kas CRs yeas uddewncahshidicae Sbsbsuwéce 5.00 .00 
Sept, S&S BeRaeice vcecdessnia sepaivesbsus coven esece 4.35 i 
Fetal. cost ef Griving Tummal THGO Ts ick c sods ccc asec cccccetwbcdcace evs vine eds 
Driving Tunnel Type Ill, (9 ft.) 
Superintendence. 
—— superintendent........... ba SS dé beeb 00 Oh-s0'be 0% ee 2 5.00 10.00 
funnel superintendent......... aPC aR PEROT GCN S SEIS 4.75 14.25 24.95 
3 Ma ta 5 25 24.25 
__ , ery er rT 36 3.00 108.00 
SOR 5 ssa sn on Os Sawd 23*/s 2.00 47.00 
PE SM inieee dadePassskd 2 3.50 7.00 s 
ONS: DO BOBS. <s'n.o-c bance oveusnse be 74/4 1.00 7.50 169.50 
Lumber, 600 ft. 21.00 . 
Powder, 100 Ibs 0.16 eo 
Caps, 1 box......... 0.75 0.75 em 
Fuse, 200 ft......... 0.006 1.20 30.55 
Total cost of driving Tunnel Type III....... a ey RR Le a eee an kesi wp Cun ew ase ate es ~ $224.30 
Trimming Tunnel Type I., (375.5 ft.). 
- Superintendence. 
PD Seeictuee 29 3.25 94.25 94.25 
oo erect TT TES PT ee : 2 3.25 
Blacksmith helper 2 250 S00 Kee 
Laborers ...... : 42/, 2.40 . 706.20 as 
See NG EEE S ios CAS 00s Bown bas 60a BebseRne weve 32*/, 1.00 32.50 750.20 
I, II 6 6 ae avd ina. g Gaile Bid) is as ‘ 0.16 128.00 
es cs a oo occ gute cedaltideuteadsease <iéewe- % 0.75 3.00 
de ee ee ere re ere PR rT PT ers mer 0.006 7.20 =F 
NI UE os os bh anenduixte aes ss Stee daria a GY 4.35 4.35 t 
Cenk 0m; °S MONG. 6 550s cas aSe bis cass coe etal Seba 0.22% 0.68 143.23 
Total cost of trimming Tunnel Type I..... TT re ee ee Ee Te kee eee A $987.68 
Concreting Tunnel No. 3 (372.5 ft.)* 
Superintendence. 
Superintendent ....... CeNeb SEEN USEES Cevseaewseee wes eee 5 5.75 28.75 Me 
POOR |v cence deh dsahedae ea taas ene eeuhe bane watediie 25 5.75 149.50 178.25 
Receiving Materials and Obtaining Sand and Gravel. 
R55 i ob SarGwd wea iNah eine sk 8x'd Obs 0 RE e eS eK aes - 215%/, 2.40 517.80 
Hauling coal, cement “and lumber: 
rio. a, oe rrr errr err or 10% 4.40 46.75 
Two-horse team and teamster..........cceccecceesses ° 6 5.50 33.00 597.55 
Forms: Labor. 
COG a eee oe ee aa oe Fedh eve pdcstesvavbwe devon 33 5.00 165.00 
RDG. 36h. 66 0 dt iie Catena eis teh ceentnecmtanees see 11% 4.80 54.00 
OF gue hn, be EERE LOR EL TERE TCREER ETT Pee Tee 98 4.00 392.00 
OS merce tl TE RE OEE EES CO eee 407 /s 3.20 128.80 Pads 
OER! eis 0:5 eh eee Vso vec a LS din lc oh Se ee 4 04 1°/, 2.40 28.20 it 
Two-horse team and t.amster (hauling lagging Jumber). 24/5 4.40 11.00 779.00 
Forms: Materials. 
Lagging lumber, 21,200 ft. B. M...ccccccccesseccece 9.00 190.80 
Rough L. runways, 5,000 ft. B. M. 8.00 40.00 
SHOR): Wh UE: cadens cubs tieaounis eon 3.20 1.60 
oS a a ee ee ee 4.35 4.35 
SCTOW, CFOS oi ccccccvescecccsscescecsavevdcccssccceveses ° Fea 18.51 255.26 
Total: Copt.. Of FOPMB. 6. ogc gicccvcsreesasseescosecvene Sed od eesiege Shake ae e eee $1,034.26 
Mixing and placing concrete: 
Labor. 
Cement worker 4.50 112.50 
Cement worker 3.60 42.75 
Cement worker 3.20 8.80 
ge) PPPS tre Cre eee Ch teers TES CLE ee Cee Pe ee 3.50 101.50 
WI 5 Fa Se Gav's WEE NE e dhe dba ede danse 2.80 40.25 a 
eee, Se ee ree oF eet ree eee eee pee ewe Per oe 3.00 253.50 ae 
EMDOPERG ..6 coic ve siccve gems ebodhpoccerdaveseccsunceseease 2.40 591.90 1,151.20 
Coal, 18% tons 3.00 56.25 
Coal, % COR ccccvcccccieccncccevecescvsceresuccsevsees 3.75 0.94 “ye 
Gasoline, BD Gale. .csesccdccccscnesecevecscvessscsccece 0.26 7.20 64.99 
Cement (furnished by U. S.), 467 Dbls...........seeeeee 1.86 868.62 868.62 
Total cost of mixing and placing, excluding cement........ Ravens ba b00$a dee vinetinen $1,216.19 
Total cost of mixing and placing, including cement. ................ccccccccecuccccccce - 2,084.81 
Total cost of concreting tunnel, excluding cement........... 0... cc ceccecccuce Fie neeinks 3,026.25. 
Total cost of concreting tunnel, including cement... /............. cece use cccccececevece 3,894.87 
SUMMARY. 
Cost of driving Tunnel Type I., per ft.........s.see0s OOh ne 0 004 Cb ne KbdnbS bee Che W4Uk 04h es kd cue ua ae 
Cost of trimming Tummel Type L, POP Men cccccccccccwcccccsccccesovdsdvccoves sovecue’ Peeda tea saeetea. . 
Cost of concreting Tunnel Type I., per ft., excluding cement. 04 ws sah dae PEN RCRS -* ay 


Total cost of Tunnel Type I., ” ft., to contractor. . 


Cost of cement per ft 


Total cost per ft... 2... csecceseseecccvecs wecctes Seve 


Cost of driving Tunnel Type 111. ‘ 


Total cost to contractor &® Tunnel Type IIL, per ft.. 


Cost of cement per ft 


Total cost per ft...... svocewuevee boss Perry e eT Tt 











eee eee ee eee ee ee 


r ft 
Cost of concreting Tunnel Type in” "par ft., excluding. cement.............. exabeis 


sees ee 


which the separated and graded m., 
carried by gravity through spouts 

of the mixer. A car holding a tw. 

of concrete was used to deliver sand 
from the bins to the mixer, the len. 
being about 15 ft. The concrete , 
from the mixer into a car which in t 
into a chute about 20 ft. away. Th; 


5 ft. of Tunnel Ty; 












*Length of tunnel used here excludes 12 ft. of tunnel reducer at west end. 
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Februa 109. 
gee fl n from which the concrete was keeping and compiling of the cost data here ‘ric railways and transferred the same superiority to its 
emptied 4 wheelbarrows. given, and to Mr. John E. Shoemaker, Inspector. bar Shee = — beast ‘ne i an 
sateen {i € : - RE Ree ee a nie he alternating-curre € « esla 
gee heen aon = ogc ger otis tea ne oa and extended its business when nearly all the better 
‘iad Hu pout %4-mile away. ater h ; é manufactured products were manufactured by the firms 
par j 1e river, ons ves FT eceonianin Cee already mentioned. The last — is Lahmeyer & Co., 
pie 85s 2 which ran the mixe ° e e originating in 1893 from a consolidation of two firms in 
mixer, * ump. Electric Industries in Germany." Frankfort. The accompanying table gives the increase 
go as put in wet and spaded with By WALDEMAR KOCH. in capital from the time these firms originated 
‘ 
cadala ! ee Serer were Diaeed :elens The United States and Germany are leading in the de- SIX LARGEST GERMAN ELECTRICAL MANUFACTUR- 
id . floor to leave room for the foot- a : BEAR noth on Oe then ING CONCERNS, 1890-1900. 
each sia tend 6 ins. below the velopment of the science of electricity arial . Amount of Shares in Million Marks (1 mark 24 cts.) 
ings of t walls to exten : 1:2 manufacture of goods based on this knowledge. Each sik é 
et shed floor. A l-in. course of 1:2) pation practically excludes the other from its national 94H. AEG tne Water Helios —— Total 
ant sed to finish the floor and it re- territory and together they dominate in the world mar- iggy 9” og — 
mortar welings. ket. So it may pay to spend some moments in studying 1891..... 20 wa re 2.2 
a” veighing 12 Ibs. to the yard were the conditions that developed this industry in Germany, oe jake = i> ie =. 1.7 
Steel ribs. The rails were bent true to under which our strongest competitor has carefully built jeqy ee Bo LS 2” 17 
used fo1 i agt Each form was in two pieces up an organization that, through a net of channels, leads 1895 ss 25 12 3 3 17 ss 
the tun! aad together at the key of the ‘heir surplus of goods into the hands ot the consumers iaet vets 4 rs sy 5 : : ; om 
which ¥ ; he bottom of the form was in Europe, South America, Africa and East Asia. 1898 40 60 28 18 10 4 180 
arch by plates. The bo The application of electric current for practical pur- 1890) a 45 60 2 18 16 6 187 
turned } vard the or goog at ‘Tight angles to poses was begun in Germany more than a century ago. 1900 4.5 wo 42 24 16 10 206.5 
the sta! and spiked to 2 x 6-in. sills, which But no inéustry grew up since all engineering was to- Times changed, however, and in 1900 after six years of 
wait la the concrete floor. The side lagging ayy undeveloped and the country rather an agricultural tne greatest prosperity, a crisis occurred in Germany. 
was 2 n. and 2 x 12-in. surfaced on three one, Even 50 years ago, one would hardly say there panks failed, the pople withdrew their deposits, money 
sides, the arch lagging was 2 x 6-in. and was any electrical industry. In 1875 there were S81 elec- = hecame extremely expensive and all enterprise stopped. 
beveled § s to form a perfect arch. The lag- trical firms with 1,157 employes, the oe amp The electrical industry had been the center of the rapid 
: sida id in place by heavy screw eyes the line being telegraph apparatus. As * cemmpartaen, n e development. In 1899, which was, perhaps, the climax, 
ging Wé United States 76 firms em- 36% of the money invested for industrial purposes was 
ployed 1,271 men. However, required by the electrical line. No wonder that it was 
ee tS Tunnel Type Il is same ry the combines es patience the center of depression. One large firm, the seventh 
ore TS i ae as pe Ht except nar fi *e notti, Siemens and Gramme in rank, failed and disappeared entirely. Schuckert, in 
fi; : Sie lagged onty | in Arch . found a way to generate CUr- 4999 showed an actual loss of $5,500,000 and a deficit of 
$e = 2 Lagging “ rent cheap enough tor com- $4,000,000. The loss amounted to $600,000 with the Lah- 
t 2, a e6 . } "Wl Genrtette 26 = * mercial ee while Edison, meyer Co., to $2,200,000 with the Helios, and the Union 
when Block | ir 177200 - by his invention of the im- aq gone to the limit of its means 
cai ~° } eS if! | | Warped Wall ‘o candescent lamp, opened a The weaker firms tried to get help from the stronger 
ne Section Le th i90"-! * i= of? be wide field for its application. ones. They got it by the ambition of the two leading 
yee? Pe sot HE TAMILS 20° ena “% Larger firms were founded, ‘rms, the Allgemeine Electricitats Gesellschaft and Sie- 
eS ; se working on a broad scale pons & Halske, to outgrow each other, and their determi- 
tection oF 5 Portal . po pres erty cl ee tome nation to better prices by diminishing competition. The 
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be screwed down and 
to flange of rail. 
vated platform was built 4 ft. above the 
i the concrete was carried in carts, the 
of which was 7 cu. ft., and dumped 
side wall forms to about the level of the 
After the walls had been carried to 
of the platform the concrete was dumped 
and :shoveled into the form. Two 
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slow up and finish the arch. 


tunnel was lined during November and 


r, 1906, and as it was freezing weather 
The 
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e arch was finished, then they were re- 
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to 2.15 cu. ft. of sand, to 5.15 cu. ft. of 
that is about 1:2%:5% mix. 
me and rates of wages are upon an eight- 
The costs given are actual cost of 
tion, exclusive of engineering expenses 
.ctor’s home office expenses. No charge 
made for installing the concrete plant 
1 forms. A proportional charge should 
made for these and for depreciation, 
plant and steel forms were used over 
again in the immediate vicinity the 
t would not have been changed ap- 
Cement and steel were furnished to 
tor by the Government. 
er desires to give credit to his Assist- 
er in local charge of this work, Mr. 
, who took great pains in the careful 





THE HUNTLEY PROJECT, U. S. RECLAMA- 


and the German electrical in- 
dustry obtained a_ strong 
position at home and abroad. 
Money was cheap, every- 
body quite willing to risk 
it in electrical enterprises, 
such as street railways and 
central stations, whichseemed 
to guarantee high returns. 
While in 1883 the shares 
of only one electrical firm, 
amounting to $1,250,000, were 
handled, in 1900 there were 
22 electrical corporations 
listed at the Berlin stock ex- 
change with a capital of 
$100,000,000 in shares and $65,000,000 in bonds and sur- 
plus, the y-arly dividends amounting to 11.25% on the 
average for the year, or 8.38% for the whole period of 18 
years. In 1895 the number of firms producing electrical 
goods was 1,326, which employed 26,320 men. But only 
15 of them had more than 200 men each; only six had a 
world-wide reputation and these six firms were practi- 
cally the masters in the German market as well as in 
foreign countries, as in 1900 $12,000,000 worth of goods 
were exported with imports amounting to only $1,600,000. 
The later developments and consolidations of these 
porations will no doubt be of interest. 

Siemens & Halske was founded as early as 1847 by 
Werner Siemens, an officer of the German army who 
turned out to be one of the most able engineers. His 
ability made his firm keep ahead until, at last, owing to 
the change in conditions that brought about industrial 
and commercial success, he was outrun by Emil Rathe- 
nau, an engineer, who, like George Westinghouse, was 
at the same time one of the greatest financiers, and who, 
although almost 70 years old, still holds his position as 
the president of the Allgemeine Electricitats Gesellschaft, 
the largest electrical firm in the world. Rathenau be- 
came the owner of the Edison patents for Germany and 
founded the Allgemeine Electricitats Gesellschaft in 1883 
for their exploitation in Germany. Later he became in- 
dependent of the American holding company and took 
up all lines of electrical work, except telegraph and tele- 
phone devices, and his firm got ahead of all competitors. 
The third firm, Schuckert & Co., was founded in 1873 
by a mechanic who worked in the Edison factory. 

The Union Electricitats Gesellschaft started in 1892 and 
was practically a branch of the Thomson- Houston Co.,7 
which had a strong position in the construction of elec- 
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‘*From “The Electric Journal,” January, 1909. 

{tRecords show that the late Louis J. Magee, of New 
York, organized the Union Electricitats Gesellschaft in 
1892. He became manager of the European of the 
Thomson-Houston Blectric Co., at Hamburg, in 1889. He 
was Managing Director of the Union oe ees until 
its absorption by the Allgemeine Gesellschaft 1903. 
As American representative of the latter compan he had 
been since then and until his death in July, 1907, con- 
nected with the exchange of engineers between the All- 
gemeine Gesellschaft and the General Electric Co.—Ed. 
Eng. News.] 


result was that the Allgemeine Electricitats Gesellschaft 
bought the Union; Siemens & Halske Schuckert 
formed the Siemens-Schuckert Werke Lahmeyer com- 
bined with a large cable firm forming the Felton & Guill- 
eaume-Lahmeyer Werke. These three concerns bought 
the plants of the Helios and simply closed them, thus cut- 
ting down the number of large competing firms to three. 

The first of these three combinations is of special in- 
terest to the United States. The Union, as mentioned be- 
fore, was a sister company of the Thomson-Houston Co. 
and therefore restricted in its business to only a part of 
continental Europe. As the Gesellschaft, 
having learned by expericnce, was not willing to limit its 
territory, an agreement became necessary with the Gen- 
eral Electric Co., the successor to the righis of the Thom- 
son-Houston Co., 


and 


Allgemeine 


they made a settlement touching the 
electrical business in the whole world. Practically all 
the business of continental Burope came exclusively to 
the Allgemeine Electricitats Gesellschaft, and the busi- 
ness in the United States and Canada to the General 
Hlectric Co. In all oth:r territories, like Africa, South 
America, etc., a combined working was agreed upon. Be 


sides allowing each other the use of all patents for elec- 
tric devices, steam turbines, etc., they also consented to 
exchange all experiences concerning manufacturing and 
designing. Quite frequently they took advantage of this 
last allowance and sent over their engineers to study 
the work of their partner. The result of all this is that 
to-day there are three dominating concerns left which 
control a large percentage of the whole business, two of 
them getting as much as 75% in some lines. The larg- 
est is the Allgemeine Gesellschaft. It owns seven large 
factories around Berlin, one in Russia (Riga) and one in 
Austria (Vienna). It employs, in average times, about 
35,000 men and has a working capital of more than 
$40,000,000. One hundred and ten branch offices are 
scattered over the world, principally in Europe. It con- 
trols one bank, two holding companies, a number of 
manufacturing firms, central stations and street railways, 
and selling and contracting corporations at home 
abroad 

The Siemens-Schuckert Werke employs perhaps 25,000 
men. They have been and are continually doing very 
much in systematically developing new lines, especialiy 
electro-chemistry. Their organisation is as powerful as 
the one already mentioned. Both are backed but not 
pulled by the leading German banks. ‘The Felton & 
Guilleaume-Lahmeyer Werke concentrate their forces 
more on the national market. . 

All three concerns have frequently made special agree- 
ments and divided up large contracts, giving a part of 
them to each and helping each other to maintain prices. 
They employ, all in all, about 50% of the men engaged 
in the electrical industry and have about the same share 
in the production. Of the other firms, one, the Bergmann 
Electricitats Gesellschaft, which at first manufactured 
nothing but conduits, makes great efforts to secure 
a share of the trade and has extended its business over 
a number of branches. Another firm, Mix & Genest, is 


and 


strong in the telephone business. There are about 27 


AEE i, a 1 eelliivnin seeing line 








130 


ENGINEERING NEWS. 


Vol. 





more corporations and about 250 firms in private hands. 
Some of them are still important, or even dominant in a 
special line, but they do business mostly in Germany and 
never carry out large contracts, either at home or 
abroad. Often practically all the firms of one line have 
formed pools or syndicates, for instance, for incandes- 
cent lamps which are exclusively sold by the syndicate. 
For two branches, wireless telegraphy and stationary 
storage batteries, there are trusts controlled both by 
the Allgemeine Electricitats Gesellschaft and Siemens & 
Halske, so that, to some extent, the whole electrical in- 
dustry of Germany is organized for purchasing, produc- 
ing, contracting and selling. 

Germany has an area about 75% that of Texas and has 
62,000,000 inhabitants. The German electrical industry 
employed, in 1906, about 140,000 persons, who produced 
goods, worth nearly $175,000,000. Five hundred million 
dollars is invested in central stations and electric rail- 
ways. The exports amount to $33,000,000, strictly elec- 
trical products, which is about 25% of the whole produc- 
tion. The imports were $1,800,000, or 6% of the export. 

The census report of the United States gives, for 1905, 
784 firms in the electrical line, which employ 71,000 
men, have $174,000,000 capital and produce $140,000,000 
in products. To these should be added $19,000,000 in 
electrical products made by establishments primarily en- 
gaged in the manufacture of other goods. 

These figures should not be compared too critically 
since the statistics are made in different ways and the 
relation of work, capital and product are different in the 
two countries. 


em 


A Differential Joint for Railway Car Axles. 


A device for jointing railway car axles to per- 
mit independent rolling of the two wheels has 
been developed by two Los Angeles inventors and 
is now being put forward with strong claims that 
it will reduce train resistance and therefore im- 
prove the hauling capacity of locomotives. The 
device is in effect nothing more than a sleeve; 
the axle is cut at the center, the sleeve is firmly 
attached to the axle on one side of the separation, 
and the other section of axle enters the free end 
of the sleeve and can turn in it. It is claimed 
that the jointed axle is as strong as a solid axle, 
the sleeve itself having greater strength than the 
axle before it is cut apart. The length of rota- 
tive bearing of the axle in the sleeve is 1414 ins. 

This axle joint is the invention of B. R. Sea- 
brook and T. A. Box, and is owned by the Amer- 
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rim, to give a bearing for a press when the joint 
needs to be taken apart. 

With a load of 15,000 Ibs. on. each journal box 
of the axle, and lever-arm of 6 ins. from wheel 
tread to center of bearing in the journal box, the 
pressure in the joint sleeve due to bending will be 
approximately 2,000 lbs. per sq. in. in the seat of 
the outer box and less than 500 Ibs. per sq. in. in 
the journal seat of the inner box. These pressures 
prevail only at the outer and inner edges of the 
seats. The rotation of the axle in the joint is 
very slow, of course, being merely the differential 
rolling of the wheels, so that a relatively high 
bearing pressure is permissible. 

It is of interest to see what advantages such a 
jointed axle can give. Reduction of curve resist- 
ance is its whole purpose. As curve resistance is 
one of the least important items of tractive re- 
sistance, however, the margin for possible gain 
is small. Curve resistance is due primarily to 
flange friction, caused in part by the tendency of 
a group of wheels to roll in a straight line, which 
results in a skewed position of the wheels or 
trucks in the track. Wellington in his “Economic 
Theory of Railway Location” makes a calculation 
of the lateral and longitudinal slipping of the 
wheels which is necessary to compensate for this 
tendency of the wheels to roll in their own planes. 
For a 5-ft. truck on a 5° curve he finds the fol- 
lowing amounts of slip in 100 ft. length of track: 


Outer rear wheel (longitudinal slip).......... 0.410 ft. 
Inner front wheel (lateral slip).............. 0.445 Tt. 
Outer front wheel (lateral and longitudinal slip) 0.605 ft. 

SE Ee EEE ere 1.460 ft. 


If the longitudinal slip be wholly eliminated, 
which is the object of this jointed axle, the total 
slip would be reduced to 0.890 ft. The flange 
friction due to the tendency to roll straight would 
be reduced in the same proportion, so that the 
curve resistance arising from this action would 
be lessened by “/ue of its ordinary amount. 

Wellington’s analysis, however, is open to much 
doubt, if for no other reason than that it neglects 
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(American Differential Railway Axle Co., Los Angeles, Cal.) 


ican Differential Railway Axle Co., of Los An- 
geles, Cal. The special feature of the invention is 
the method of constructing this sleeve joint. The 
parts are forced together in press fit, no bolts, 
screws or similar means of fastening being re- 
quired. How this is accomplished is clearly 
shown by the accompanying drawing of a longi- 
tudinal section through the joint. The sleeve con- 
sists of two parts, steel castings, which may be 
called the “outer box” (at the left) and the “inner 
box” (at the right). The former is pressed on the 
end of the left-hand half of the axle with 7 ins. 
length of seat. The inner box has a working fit 
on the end of the right-hand half of the axle; 
after it is slipped over the end of the axle, a steel 
collar is pressed tightly over the reduced end of 
the axle, thereby holding the inner box in place, 
and the end of the axle is riveted over the collar. 
Then the assembled right-hand half is pressed 
into the projecting part of the outer box, whereby 
the whole axle is fastened together. 

Wells are provided for graphite, and lubricating 
grooves leading therefrom carry the graphite to 
the face of the journal in the inner box. The 
ends of both inner and outer box have a raised 
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the friction in the side bearings of the bolsters, 
which resists any turning movement of the truck. 
Mr. G. Lindenthal called attention to the import- 
ance of this factor a few years ago, and designed 
a rocker side bearing for making the rotation of 
the truck on its center pin practically frictionless. 
Approximate calculation shows that the amount 
of flange friction due to this rotative resistance 
is roughly equal to the flange friction caused by 
the curve slip of the wheels. This would make 
the possible reduction of curve resistance by a 
jointed axle less than 20% instead of nearly 40%. 

That the possible saving is very small indeed 
will be seen from the figures of customary com- 
pensation for curves on maximum grades. The 
value of 0.04% per degree is an average figure for 
curve compensation. On a 5° curve, then, the 
compensation would be 0.20%, and this may be 
taken as the effective resistance of the curve. If 
20% of this can be saved, the resistance of the 


curve would be reduced to 0.16%. 
for a 4° curve. Even on a 10° , 
tion of resistance would amoun: 
Ibs. per ton, an amount quite insic 
parison with the total tractive res 

While therefore the jointed ax: 
a small benefit in reduced resis: . 
on the other hand it adds a formid: 
complication to the running gear o: 
The service of an axle is so hard : 
the fact that the static stresses 
load are very low, axles break freq 
A sleeve joint in the axle could 
Strength as well as its stiffness y: 
the unavoidable lost motion in th: 
Joint would be likely to increase 
service shocks. In view of this it 
esting to learn how practical raily 
the device, and what success th: 
meets in service. 





Modern Conceptions of Typhoi: 


A few years ago it was believed th; 
typhosus of Eberth alone was the causa! ; 
fever, but such is not the general belic{ 
time. Major I. C. B. Statham, writing . 
nature of typhoid etiology in the “Journa! 
Royal Army Medical Corps,” for Octob: 
that the knowledge of recent years ha 
realize that there are quite a number of 
tinct species of bacteria, any one of wh 
of originating typhoidal disease; that in fa 
of this condition is as complex as its s) 
Again he says that we now also know tl) 
of bacteria, while at one time originating « 
all the clinical symptoms of tyvhoid feve: 
other time cause pathological conditions wi: 
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11sease with 
4y at an- 


erly unlike 


it. Typhoid fever is, in fact, a group disease produce 


by a group of organisms. Major Statham ¢ 
five sub-groups of bacteria capable of origi: 
in man indistinguishable from typhoid fever 


(1) Bacillus fecalis alcaligenes; (2) Bacillus 


(3) Bacillus pafatyphosus A; (4) Bacillus 
B; (5) Bacillus coli. 
In connection with’Major Statham’s paper 


b 


lecture, delivered before the Royal Colleg« 
cians of London on Nov. 12, 1908, referred 


ves a list of 
ting disease 


These are 
typhosus 
iratyphosus 


» Mr. Leon- 
ard S. Dudgeon, in the course of the Hora 


€ Dobell 
of Physi- 
to the per- 


sistence of the pathogenic bacteria causing typhoid 
fever, and he would not limit the term “typhoid carrier 


to the carrier of the typhoid bacillus, but t 
harbors any of the organisms mentioned 
Statham. The persistence of the germs of ty 
for longer or shorter periods is manifestly 


oO One who 
by Major 
phoid fever 
of the ut 


most importance, and this fact has been known for only 


a comparatively short time. But that the fec 
of patients who have recovered from typhoid 
be infective and a wide source of danger 
or even years is now a matter of common 
It is stated that from about 3 to 4% of typh 


es or urine 
fever may 
for months 
knowledge 
oid conval- 


escents become chronic carriers and of those who have 


been associated with typhoid cases a smal! 


proportion 


May excrete the bacillus temporarily; and moreover it 


has been shown that those who never had 
which had been regarded as typhoid fever 
bacilli of the typhoid-paratyphoid group in 
Mr. Dudgeon in his lecture gave numerous i 
the persistence of germs causing typhoid fev 
individuals who had either suffered from the 
whose illness had not been diagnosed as su 


any illness 
may have 
their feces. 
nstances of 
er amongst 
disease or 
ch, or who 


had not suffered from typhoid fever or from any dis- 


ease resembling it. In conclusion, he drew : 
the point that the latent persistence of t! 


paratyphoid group of organisms in the tissues 


siderable importance from whatever aspect 
is considered. That organisms which are kr 
capable of giving rise to serious epidemics 
tically live as saprophytes in our tissues, wi 
out occasional periods of activity, or be dis: 


attention to 
ie typhoid- 
is of con- 
the subject 
10wn to be 
may prac 


th or with- 


irged from 


our bodies and thus be the source of acute infection 0 


a fresh host, must be regarded as a reaso! 
sidering our views concerning these infectio: 
Many epidemics of typhoid fever have bee: 
in their origin and some impossible to trac: 
sistence of the bacteria causing the disease | 
of those who have undergone an attack wi! 
a large extent the origin of many untraceab! 
Probably of all the “typhoid carriers’ those « 
porary or acute carriers, who excrete the 
cilli for a short time only, are the most ¢ 
the health of the community. It may be 
an interesting fact that many writers on 
have noticed the far greater frequency of ° 
riers among women and also that in wo 
calculi are of very common occurrence. 


~ *Condensed from The “New York “Medic 
Jan. 28, 1909. 
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: es Marsden Manson, M. Am. Soc. C. E., City Engi- investigations. Since that time, the growth 
San Franc! s Efforts to Obtain Municipal neer of San Francisco, reprinted from the Jour- in the population of San Francisco and 


ip of Its Water Supply. 


years the city of San Francisco 


Own: 


i oe and again to place itself in line 

a gm larger cities of the country by 
wing ipal ownership of its public 
woe The latest attempt, which has 
ee ver seven or eight years, has 
oot aire toward a supply which would be 
menor iz iistance of nearly 200 miles, from 
che Tuol River in the High Sierras. The 
tural of water called Lake Eleanor, 
hich th proposes to increase in size, and 
the larg ige reservoir in the valley of the 
Tuolumn -er, which the city proposes to 
wuila, We yoth He within the Yosemite Na- 
tional Pa ut each would be entirely distinct 
eae the smite Valley. 


Memb« the Sierra Club have been con- 


jucting ery vigorous campaign of late 
wgainst t se of Lake Eleanor and the build- 
ing of a 1 servoir in the Hetch-Hetchy Valley 
for the r-supply of San Francisco. They 
wiege that such action would destroy the natu- 
ral beauties of one of the principal portions of 
the Yosemite Park (a portion, however, distinct 


and distant from the Yosemite Valley), besides 
rendering inaccessible the Tuolumne Canyon and 
Tuolumne Meadows, which are located above the 
proposed storage reservoir. To maintain and 
strengthen their position the members of the 
Sierra Club and their followers have sought to 
prove that it was entirely unnecessary for San 
Francisco to draw upon this particular source 
supply. They have claimed that there are 
plenty of other sources available to the city, and 
they have also urged that the city really did 
‘tt need to go far afield for a water-supply, in- 
ismmuch as the works of the Spring Valley 
Water Co. are perfectly adequate to the needs 
f the city, or can be readily extended to meet 
Presumably quite without inten- 
tion to do so, the defenders of the Hetch- 
Hetchy Valley have become strong champions of 
the Spring Valley Water Co. and have been ma- 
terially contributing to the efforts of that com- 
pany to postpone or make impossible municipal 
wnership of water-works in San Francisco. 
Some of the features of the controversy were 
liscussed in our issues of Jan. 7 and 21. In 
the last-named issue, in particular, the conten- 
tions of opponents of the Hetch-Hetchy water- 
supply scheme were set forth at length and 
with vigor by Mr. R. U. Johnson, Associate Ed- 
tor of “The Century Magazine.” Elsewhere in 
this issue another letter from Mr. Johnson on 
the same subject will be found; also letters from 
Mr. J. D. Galloway, M. Am. Soc. C. E., and Mr. 
C. E. Grunsky, M. Am. Soc. C. E. 

Inasmuch as this San Francisco water-supply 
ontroversy has a very important bearing upon 
uur national policy relating to forest and other 
natural reservations and likewise upon the 
movement for municipal ownership of water- 
works, and also and particularly because vital 
issues affecting the health and prosperity of one 
of the largest cities of the United States are in- 
volved, we have thought it worth while to re- 
view some of the facts and allegations in this 
case as they have been presented by both sides. 
The information which follows is chiefly drawn 
(1) from a pamphlet of 280 pages published by 
the city of San Francisco and entitled “Reports 
on the Water Supplies of San Francisco, 1900 
to 1908, Inclusive,” and (2) from the Sierra Club 


those needs. 


Bulletin for January, 1908, which was a “Spe- 
cial Yosemite National Park Number.” In what 
We take from the San Francisco report we shall 
endeay to show in brief what the present 
water-s pply scheme is, and the attitudes of two 
Secret of the Interior toward the scheme— 
— ad to and one, the present Secretary, in 
favor From the Sierra Club Bulletin we 
shall q some paragraphs designed by the 
aae ' show how the Hetch-Hetchy Valley 
uid be 


ruined if the water-supply proposition 
Were ear ed out. 


The San Francisco report now before us opens 
ay Outline of the History of the Water 
Supply 


the City of San Francisco,” by Mr. 


nal of the Association of Engineering Societies 
for March, 1907. San Francisco appears to have 
been first provided with a water-supply, on a 
small scale, in 1858. The service was under 
private ownership and before long it was ab- 
sorbed by the Spring Valley Water Works, which 
later became known as the Spring Valley 
Water Co. The present company appears to have 
been in absolute control of the water-supply of 
San Francisco since 1865, and ever since 1867 
there has been an almost continuous series of 
lawsuits between the city and the company, to 
determine some of the many points at issue as 
to their respective rights. The chief litigation 
in recent years has had to do with the adjust- 
ment of water rates. 

Under the constitution of the state of Cali- 
fornia, water rates are fixed annually by public 
authorities, the authorities in the case of San 
Francisco being the County Board of Supervisors, 
which is the equivalent of the city council in 
most of the cities of the United States. The 
litigation over water rates in San Francisco was 








Fig... ti 
Hetchy Reservoir, San Francisco Water-Supply. 


(From a reproduction of a photograph by the Pillsbury 
Picture Co., in the San Francisco Water-Supply Re- 
port, 1908.) 


View of Dam Site for Proposed Hetch- 


noticed in a brief statement in a note on page 
459 of our issue of Oct. 22, 1908, and in our issue 
of Nov. 26, 1908, we discussed editorially the 
question of municipal ownership of water-works 
at San Francisco and the unfortunate contro- 
versy over water rates which has prevailéd for 
so long a time. It is only necessary to say here 
that owing to a variety of local conditions, many 
of which do not redound at all to the credit of 
either the former city government of San Fran- 
cisco or the Spring Valley Water Co., the power 
of the local authorities to regulate water rates 
in San Francisco has really been of very little 
advantage to the city, has occasioned it great 
trouble and expense, and has aided the water 
company in gaining at least some recognition for 
a valuation of its water plant, which many believe 
to be excessively high. 

Prior to engineering investigations of the 
Hetch-Hetchy source of water-supply, the chief 
studies of available sources of supply made in 
behalf of the city, according to Mr. Manson, 
were carried out in 1876-7 under the late Col. 
George H. Mendell, Corps of Engineers, U. S. A. 
Col. Mendell examined and reported on eight pos- 
sible sources of supply besides those controlled 
or claimed to be controlled by the Spring Valley 
Water Works. The Tuolumne River, or the 
Hetch-Hetchy source, was not included in these 


vicinity, and also changed ideas regarding what 
qualities are essential for a municipal water- 
supply, have both contributed to alter very ma- 
terially the attitude of any competent investi- 
gator of the water-supply needs of San Francisco 
We mention this phase of the subject because 
the opponents of the MHetch-Hetchy Valley 
scheme are continually harking back to Col 
Mendell’s report and urging that the large num 
ber of sources of supply which he reported upon 
30 years ago as evidence that it is quite un- 
necessary for San Francisco to go to the 
umne River for water. 


Tuol- 


The Tuolumne River and the Hetch-Hetchy 
Reservoir Site. 

About 1900 the city engineer of San Francisco 
was instructed to make an exhaustive study of 
the available sources of water-supply. These 
studies were thereafter carried out by Mr. C. E 
Grunsky, M. Am. Soc. C. E., who was then city 
engineer In 1902 Mr. Grunsky submitted re- 
ports in which, after reviewing various possible 
sources of supply, he strongly recommended the 
Tuolumne River, or virtually the proposition 
which is now in controversy. In 1908, the pres- 


ent city engineer, Mr. Marsden Manson, M. Am 
Soc. C. E., submitted a further report on the 
subject, in which he again went over the main 


factors involved in the proposed Tuolumne sup 


ply and presented estimates of cost. From this 
report it appears that Lake Eleanor lies 156 
miles east of San Francisco, on the west slope of 


the Sierra Nevada Mts. at an elevation of 4,700 
ft. above the sea, and that it has a direct and 
tributary drainage area of 83 sq. mi., to which 
103 sq. mi. additional could be diverted by means 
of a canal 6 miles long. The lake is 4,700 ft 
above sea level and the direct and tributary 
drainage area extends to an elevation of 11,640) 
ft. A dam 130 ft. in height would enlarge the 
lake so as to give a capacity of 6,280,000,000 gals 
and a dam 200 ft. in height would give a storage 
capacity of 39,000,600,000 gals. 

The proposed Hetch-Hetchy reservoir would 
be about 140 miles from San Francisco on the 
main fork of the Tuolumne River, at an elevation 
of about 3,700 ft. above sea level. This reservoir 
would receive drainage from 452 sq. mi., reaching 
a maximum elevation of 13,000 ft. The drainage 
area of both the reservoir and the lake is un- 
inhabitable, and the mean annual 
in each case runs from 40 to 50 ins., nearly all of 
which is in the form of snow. A dam at this site 
(Fig. 1) 150 ft. high (as proposed) would give a 
storage capacity of 33,000,000,000 gals., and on: 
250 ft. high, which is said to be “well within the 
possibilities of the site,” would give a storage of 
66,000,000,000 gals. 

The water from these proposed reservoirs, after 
flowing along “the almost inaccessible gorges of 
Tuolumne River and Cherry Creek” for some 16 
miles, would be taken into canals and conduits 
which would have a length of about 175 miles— 
the distance between the point of diversion and 
San Francisco in an air line being 130 miles. 

The water-supply scheme includes four equal- 
izing reservoirs and two power and one pump- 
ing stations. The power stations as planned 
would be confined. wholly to the production of 
electric current for use in pumping the proposed 
water-supply over an elevation of 585 ft., or 
with friction against a total head of about 625 ft. 

The works as outlined would have at the start 
a daily capacity of 60,000,000 gals., but could 
be readily increased on need to 200,000,000 gals. 
or more per day. Portions of the supply works, 
as we understand the report, would be built with 
a maximum capacity at the outset. 

The main reasons advanced in favor of choos 
ing the Tuolumne source over all others were 
that, being drawn from an uninhabited and un- 
inhabitable area [save only a small camping 
population for a few months in each year], it is 
of unimpeachable natural purity; that all other 
physically available sources have already been 
seized upon, to a greater or less extent, by cor- 
Pporations and individuals for private exploita- 
tion; and that this source would be cheaper by 
some $10,000,000 than any other one physically 
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available. (Much additional information on these 
points is given in the letters by Mr. Galloway and 
Mr. Grunsky, elsewhere in this issue.) 

In November, 1908, the Tuolumne River, or 
Lake Eleanor and Hetch-Hetchy supply, was ap- 
proved by popular vote of the citizens of San 
Francisco, the vote being 34,950 to 5,708 in favor 
of the scheme—or really on issuing of $600,000 
of bonds for acquiring private lands at Lake 
Eleanor and in the Hetch-Hetchy Valley. 

More than half of the San Francisco water- 
supply report, from which our information thus 
far has been extracted, deals with the attempts 
of the city authorities of San Francisco to ob- 
tain the necessary permit from the Secretary of 
the Interior for water-supply rights of way in 
and through the portion of the Yosemite National 
Park involved, including reservoir sites. We can 
deal here only with the refusal of the necessary 
permit by Secretary E. A. Hitchcock on Dec. 22. 
1903, and the granting of the necessary permit 
by Secretary James R. Garfield on May 11, 1908. 
Permit for the Hetch-Hetchy Reservoir Site 

Denied by Secretary Hitchcock. 

The refusal of Secretary Hitchcock on the date 

named is addressed to the Commissioner of the 


sides to a height of 2,500 ft. above this beautiful emer- 
ald meadow. 

The act of Oct. 1, 1890, makes it obligatory upon 
the Secretary of the Interior to preserve and retain the 
“natural curiosities and wonders” in the park in their 
“natural condition.”” This provision of the act which 
established the park remains in full force, not having 
been repealed or modified by the act under which this 
application is made nor by any other legislation. 

It is contended that the appropriation of Lake Eleanor 
and Hetch-Hetchy Valley for great reservoirs for the 
proposed storage of water would enhance rather than 
detract from their natural beauty, but this is not ma- 
terial in view of the law which commands the Secretary 
of the Interior to preserve and retain them in their 
natural condition if they are ‘‘natural curiosities.” 

There may be a difference of opinion as to what nat- 
ural objects may be justly considered as being within 
the meaning of this provision of the law, but there can 
be no doubt about the duty of the Secretary of the 
Interior if, in his judgment, they are such natural curi- 
osities or natural wonders as contemplated by the act. 

If natural scenic attractions of the grade and char- 
acter of Lake Eleanor and Hetch-Hetchy Valley are 
not of the class which the law commands the Secretary 
to preserve and retain in their natural condition, it 
would seem difficult to find any in the park that are, 
unless it be the Yosemite Valley itself. In the absence 
of the clearest expression to the contrary, it is incon- 
ceivable that it was intended by the act of Feb. 15, 1901 








FIG. 2, LOOKING UP HETCH-HETCHY VALLEY FROM SURPRISE POINT. 


(From a reproduction of a photograph by Taber, San Francisco, in the Sierra Club Bulletin for January, 1908.) 


General Land Office and may be quoted from as 
follows: 


The project contemplates an estimated expenditure 
of about $39,000,000, which, however, has never been 
approved by vote of the people of the city. 

It appears that for more than 40 years the city of 
San Francisco has been supplied water by the Spring 
Valley Water Co., a private corporation; that, under 
existing law, the water rates to consumers are deter- 
mined by the city itself; that the quality of the water 
is good and admitted to be within the limits of the 
standard of potability; and that the company has the 
ability to increase the supply to adequately meet the 
needs of the city almost indefinitely. 

The city asserts, nevertheless, that the waters it seeks 
to store at Lake Eleanor and Hetch-Hetchy Valley are 
better and that it desires to acquire and control its 
own water-supply, which it is empowered to do under the 
provisions of its-present charter. 

As viewed, however, by the department, the applica- 
tion is confronted by legal embarrassments which ap- 
pear to be surmountable only by the exercise of the 
legislative power of the government. 

It is proposed to convert Lake Eleanor and Hetch- 
Hetchy Valley, respectively, into reservoirs for the stor- 
age of a water-supply for the city. Both are admittedly 
scenic features of the Yosemite National Park. Lake 
Eleanor is located high up in the Sierra Nevada Moun- 
tains at an elevation of 4,700 ft., and is one of the 
erystal clear lakes which abound [italics ours—Ed.] in the 
park and are noted for their beauty. Hetch-Hetchy Val- 
ley is widely known for its wonderful natural conditions 
and marvelous scenic interest. 

It is thus described by Lippincott in the 21ist annual 
report of the U. S. Geological Survey: 

The valley proper is about 3% miles long and of a 
width varying from %-mile to %-mile. The rugged 


granite walls, crowned with domes, towers, spires and 
battlements, seem to rise almost perpendicular upon all 


to confer any authority to be exercised for the subver- 
sion of those natural conditions which are essential to 
the very purposes for which the park was established. 

Presumably, the Yosemite National Park was created 
such by law because of the natural objects, of varying 
degrees of scenic importance, located within its boun- 
daries, inclusive alike of its beautiful small lakes, like 
Eleanor, and its majestic wonders, like Hetch-Hetchy 
and Yosemite Valley. It is the aggregation of such 
natural scenic features that makes the Yoscmite Park a 
wonderland which the Congress of the United States 
sought by law to preserve for all coming time as nearly 
as practicable in the condition fashioned by the hand 
of the Creator—a worthy object of national pride and 
a source of healthful pleasure and rest for the thou- 
sands of people whé may annually sojourn there during 
the heated months. 

Having in view the ends for which the park was es- 
tablished and the law which clearly defines my duty in 
the premises, I am constrained to deny the application. 

This refusal, it may be stated in passing, was 
really on a rehearing, a previous request for a 
permit having been denied. In 1905 the matter 
was again brought to the attention of Secretary 
Hitchcock, this time through President Roosevelt, 
but he adhered to his former position. 

In passing to the permit finally issued last May 
by Secrétary Garfield, mention may be made of 
the fact that at the suggestion of President 
Roosevelt a review of the whole case was sub- 
mitted to the United States Department of Jus- 
tice, and that on Oct. 28, 1905, Acting Attorney- 
General M. D. Purdy addressed a communication 
to the President stating that he was clearly of 
the opinion that by an act of Congress dated 
Feb. 15, 1901, it was intended to vest in the 
Secretary of the Interior “a discretionary au- 


thority to grant or refuse app); 
kind”—referring, of course, to th: 
Valley matter. The portion of ¢) . 
which this opinion was based is ; % bce 
the opening part of our quotation gsm 
mit of Secretary Garfield. ila 1 

Secretary Garfield’s Per; 

Coming now to Secretary Garfic! mit 
may note that he opens it by igh, 
previous action on the subject. H 
Congress, on Feb. 15, 1901, provided 

The Secretary of the Interior 


-_. . to permit the use of rights of wa,  horized 
the Yosemite, Sequoia and General \ Nai 
Parks, California, for . . . water piace 


water plants, dams and reservoirs : 
. . . the supply of water for dom, 1 
other beneficial uses . provided th 
shall be allowed within or through any 
only upon the approval of the ; 
the Department, under whose supervisio nash 
reservation falls, and upon a finding by park or 
same is not incompatible with the publi: ~ 


By these words Congress has given pow 





he S& 
retary of the Interior to grant the righ ied ¢ 
by the City of San Francisco, if he finds t! asia 
“is not incompatible with the public int: There 


fore I need only consider the effect of 
application upon “the public interest.” 

In construing the words of a statute, th der 
ordinary meaning should be taken when 
is reasonable and not repugnant to the ey 
of the law itself. On this broad princip! 
“the public interest’’ should not be confin 
the public interest in the Yosemite Natio: 
use as a park only, but rather the broader 
est which requires these reservoir sites to 
for the highest good to the greatest number 
If Congress had intended to restrict th 
the mere interest of the public in the pa: 
it surely would have used specific words to 
intent. At the time the act was passed ther 
authority of law for the granting of priviles f 
character in the Yosemite National Pa Co 
flater on.—Ed] recognized the interest of the public 
the utilization of the great water resources of the Park 
and specifically gave power to the Secretary of ¢ 
Interior to permit such use. The proviso was evid 
added merely as a reminder that he should weigh we 
the public interest both in and out of the park befor 
making his decision. 

The present water supply of the City of San Fra 
cisco is both inadequate and unsatisfactory. This fact 
has been known for a number of years and has led t 
a very extensive consideration of the various possit 
sources of supply. The search for water for the city 
has been prosecuted from two diametrically opposit: 
points of view. On the one side, the water compant 
interested in supplying the city with water for their 
own profit, have taken advantage of the long delay s 
it was first proposed to bring water from the Yosemite 
to San Francisco to look up and get control, so far as 
they could, of the available sources in order to s 
them to the city. On the other hand, both the Nationa! 
Government and the City of San Francisco have madé 
careful study of the possible sources of supply for the 
city. Four or five years ago, the Hydrographic Branch 
of the Geological Survey, after a careful examination 
by engineers of character and ability, reached the con- 
clusion that the Tuolumne River offered a desirable and 
available supply for the city. The same conclusion was 
reached by the engineers of the city of San Francisco 
after years of exhaustive investigation. 

I appreciate keenly the interest of the public In 
preserving the natural wonders of the park and am 














unwilling that the Hetch-Hetchy Valley site should be 
developed until the needs of the city are greater than 
can be supplied from the Lake Eleanor site when devel- 
oped to its full capacity. Domestic use, however, espe 
cially for a municipal supply, is the highest use t 


which water and available storage basins therefor can 
be put. Recognizing this the city has expressed a will: 
ingness to regard the public interest in the Hetch-Hetchy 
Valley and defer its use as long as possibi: 

The next great use of water and water resources !s 
irrigation. There are in the San Joaquin Valley two 
large irrigation districts, the Turlock an‘ Modesto, 


which have already appropriated under sta! iw 2,350 
sec.-ft. of the normal flow of water through Lake 
Eleanor and Hetch-Hetchy. The representa! of these 
districts protested strongly against the gra gz of the 
permit to San Francisco, being fearful that the future 
complete development of these irrigation munities 
would be materially hampered by the city’s us: of water 


After repeated conferences, however, with t! represen: 
tatives of these irrigation districts, Ib: eve thet 
rights can be fully safeguarded, provided cer’ 'n definite 
stipulations to protect the irrigators are e ‘cred !nt 
by the city. Fortunately, the city can agree © this, and 
the interest of the two users will not conf. 0 = 
contrary, the city in developing its water. pply will 
to a considerable extent Yelp the irrigat districts 
in their further development. 
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The © source of objection, except that from Pg Fn ay and sour — oa Pee we iy oh (9) The city one county * San Francisco will, within 
e 2 a . > . ~ aes eval ; : 
ve no rights to protect e e Eleanor site to its full capacity before begin two years after the grant by the Secretary of the In 
persons porations who ha nt if os Ma ti ning the development of the Hetch-Hetchy site, and the terior of the rights hereby applied for, submit the ques- 
a> Seas ope of financial gain e application development of the latter will be begun only when the tion of said water supply to the vote of its citizens as 
bat ienied, comes from those who have a needs of the city and county of San Francisco and adja- required by its charter, and within three years there 
of the in our national parks from the stand- cent cities, which may join with it in obtaining a com- after, if such vote be affirmative, will commence the 
special ; 1 ders 54 health and mon water-supply, mnay require such further develop- actual construction of the Lake Eleanor dam and will 
int of effects, natural wonders, a e ment. As the drainage area tributary to Lake Eleanor carry the same to completion with all reasonable dill- 
" i I appreciate fully the feeling of these will not yield, under the conditions herein imposed, gence, so that said reservoir may be completed within 
pleasur* : have considered their protests and argu- sufficient run-off in dry years to replenish the reser- five years after the commencement thereof, unless such 
protesté . a mpath The we of voir, a diverting dam and canal from Cherry Creek to times hereinbefore specified shal! be extended by the Sec- 
ments eat interest and sy om ne Pose Lake Eleanor reservoir for the conduct of waste flood retary of the Interior for cause shown by the city, or 
¢ reservoir purposes wou nterfere Ww or extra-seasonal waters to said reservoir is essential the construction delayed by litigation; and unless the 
these ndition of the park, and that considera- for the development of the site to its full capacity, and construction of said reservoir is authorized by a vote of 
the pré se a refully against the great use will be constructed if permission is given by the Secre- the said city and county and said work is commenced, 
tion st weighed ca y tary of the Interior. carried on and completed within the times herein speci 
ich t can make of the permit. I am convinced, (4) The city and county of San Francisco, and any fied, all rights granted hereunder shall revert to the 
per “the public interest” will be much bet- other city or cities which may, with the approval of Government. 
howevé th rmit. Hetch-Hetch the municipal authorities, join with said city and county 
ter co by granting soll srcneenarel y of San Francisco in obtaining a common water-supply, In considering the reinstated application of the city 
valley eat and beautiful in its natural and scenic will not interfere in the slightest particular with the of San Francisco, I do not need to pass upon the claim 
r Y Iso unique, sentiment for its preser- right of the Modesto Irrigation District and the Tur- at s is . " actic: P res able e an 
effects were & , q tural state would be far lock Irrigation District to use the natural flow of the that this is the only practicable and reasonable sour 
vation absolutely na Tuolumne River and its branches to the full extent of of water-supply for the city. It is sufficient that after 
greater the near vicinity, however, much more their claims, as follows: Turlock Irrigation District, careful and competent study the officials of the city in 
: i blic and more wonderful and beau- 1,500 sec.-ft.; Modesto Irrigation District, 850 sec.-ft. ; sist that such | e case. By ant the applicatio 
accessi the pu Valley itself. Furthermore, the these districts having respectively appropriated the fore- ™ ‘ hat _ h is th = By granting the application 
tiful, Yosemite = he = vet nes going amounts of water under the laws of the state of opportunity will be given for the city, by obtaining the 
eservoi i not destroy Hetch-hMetchy. will scarcely California, necessary two-thirds majority vote, to demonstrate the 
7 i t} anyon walls. It will not reach the foot of To the end that these rights may be fully protected, practical question as to whether or not this is the 
affect | hich descend from the sides of the San Francisco will stipulate not to store nor cause to . : , a 
the vat falls whic be stored, divert nor cause to be diverted from the Tuo- water-supply desired and needed by the residents of 
canyon prime change will be that, instead of a jymne River, or any of its ‘branches, any of the natural San Francisco. 
autif it somewhat unusable “‘meadow” floor, the flow of said river when desired for use by said districts, I therefore approve the maps of location for the Lake 
beautit oe k f rare beauty for any beneficial purposes, unless this natural flow of - ; 
valley will be a lake o s the river and tributaries above La Grange Dam be in Eleanor and Hetch-Hetchy reservoir sites as filed by 
As against this partial loss to the scenic effect of the excess of the actual capacities of the canals of said James D. Phelan and assigned to the city of San 
park, the advantages to the public from the change districts, even when they shall have been brought up francisco, subject to the filing by the city of the former 
are ma and great: The stipulation set forth above, and the fulfillment of the 
city of 1 Francisco and conditions therein contained 
. > i n . 
probably pigeon Congressional Hearings. 
San Francisco ‘ ‘ 
rene one of the finest and Practically all the questions at issue have re 
purest water supplies in the cently been discussed at great length at hear- 
world; the irrigable land in ings given in December, 1908, and January, 1909, 
the Tuolumne and San before the House Committee on Public Lands at 
Joaquin valleys would be Washington. The hearings arose the 


helped out by the use of th> 
stored water and by 
the electrical power 
by the city for 
purposes, to pump 
water for the 
of additional 
reas; the city would have 
a cheap and bountiful supply 
of electric energy for pump- 
ing its water supply and 
lighting the city and its mu- 
nicipal buildings; the public 
would have a highway at its 
reach this 
beautiful region of the park 
her tofore practically in- 
this road would 
and maintained by 
without expense to 
the government or the gen- 
eral public; the city has op- 
tions on land held in private 
ownership within the Yosemite National Park, and 
would purchase this land and make it available to the 
public for camping purposes; the settlers and entrymen 
who acquired this land naturally chose the finest locali- 
ties; and at present have power to exclude the public 
from the best camping places; and further, the city in 
protecting its water supply, would furnish to the public 

a patrol to save this part of the park from destyuctive 
and disfiguring forest fires. 

The floor of the Hetch-Hetchy Valley, part of which 
is owned privately and used as a cattle ranch, would 
become a lake bordered by vertical granite walls or 
steep banks of broken granite. Therefore, when the 
water is drawn very low it will leave few muddy edges 
exposed. This lake, however, would be practically full 
during the greater part of the tourist season in each 
year, and there would be practically no difficulty in 
making trails and roads for the use of the tourists 
around the edges of the valley above high-water mark, 
The city of San Francisco, through its regularly author- 
ized representative, has, in order to protect the interests 
most directly involved, agreed to file with the Secretary 


excess 
using 
not needed 
municipal 
subterranean 


irrigation 


disposal to 


accessible; 
be built 


the city 


FIG. 3. 


of the Interior a stipulation approved by specific reso- 
lution of the Board of Supervisors and duly executed 
under 


the seal of the city of San Francisco, as follows: 


(1) The city of San Francisco practically owns all 
the patented land in the floor of the Hetch-Hetchy reser- 
Yoir site and sufficient adjacent areas in the Yosemite 
National Park and the Sierra National Forest to equal 
the remainder of that reservoir area. The city will 
Surrender to the United States equivalent areas outside 
of the reservoir sites and within the national park and 
adjacent reserves in exchange for the remaining land 


in {ac reservoir sites, for which authority from Congress 
will Le obtained if necessary. 

(2) The eity and county of San Francisco distinctly 
unde ds and agrees that all the rules and regula- 
Hons * the government of the park, now or hereafter 
in shall be applicable to its holdings within the 
Par | that except to the extent that the necessary 
use holdings for the exclusive purpose of storing 
and cting water for the uses herein specified will 

red with, the public may have the fullest 
enjo t thereof, under regulations fixed by the Secre- 
tary the Interior. 





(From a reproduction of a photograph by the Pillsbury 
Francisco Water-Supply Report, 1908.) 





LOOKING UP HETCH-HETCHY VALLEY FROM ROCK IN THE 
FLOOR OF THE VALLEY. 


Picture Co., in the San 


to the full volumes named, 1,500 sec.-ft. 
lock Irrigation District and 850 sec.-ft. 
Irrigation District. 

(5) The city and county of San Francisco will in no 
way interfere with the storage of flood waters, in sites 
other than Hetch-Hetchy and Lake Eleanor by the 
Modesto and Turlock irrigation districts or either of 
said districts for use in said districts, and will return 
to the Tuolumne River above the La Grange Dam, for 
the use of said irrigation districts, all surplus or waste 
flow of the river which may be used for power. 

(6) The city of San Francisco will upon request sell 
to said Modesto and Turlock irrigation districts for the 
use of any land owner or owners therein for pumping 
subsurface water for drainage or irrigation any excess 
of electric power which may be generated such as may 
not be used for the water-supply herein provided and 
for the actual municipal purposes of the city and county 
of San Francisco (which purposes shall not include sale 
to private persons nor to corporations), at such prices 
as will actually reimburse the said city and county for 
developing and transmitting the surplus electrical energy 
thus sold, the price in case of. dispute to be fixed by 
the Secretary of the Interior; and no power plant shal) 
be interposed on the line of flow except by the said 
city and county except for the purposes and under the 
limitations above set forth. 


(7) The city and county of San Francisco will agree 
that the Secretary of the Interior shall at his discre- 
tion, or when called upon by either the city or the dis- 
tricts to do so, direct the apportionment and measure- 
ment of the water in accordance with the terms of the 
preceding clauses of this stipulation. 


for the Tur- 
for the Modesto 


- 


(8) The city and county of San Francisco, when it 
begins the development of the Hetch-Hetchy site, will 
undertake and vigorously prosecute to completion a dam 
at least 150 ft. high, with a foundation capabie of sup- 
porting the dam when built to its greatest economic and 
safe height, and whenever, in the opinion of the engi- 
neer in charge of the reservoirs on behalf of said city 
and county and of the municipalities sharing in this 
supply, the volume of water on storage in the reservoirs 
herein applied for is in excess of the seasonal require- 
ments of said municipalities, and that it is safe to do 
so, that such excess will be liberated at such times and 
in such amounts as said directions may designate, at 
a price to said districts not to exceed the proportion- 
ate cost of storage and sinking fund chargeable to the 
volumes thus liberated, the price in case of dispute to be 
fixed by the Secretary of the Interior; provided that no 
prescriptive or other right shall ever inure or attach 
to said districts by user or otherwise to the water thus 
liberated. 


through 
application of the San Francisco authorities for 
Congressional approval of the exchange of private 


for public lands, already mentioned, and allied 
subjects. tepresentatives of the city of ‘San 
Francisco, of the Spring Valley Water Co., and 
of the Sierra Club and its friends, have all ap 
peared before the committee named and _ pre 
sented their respective sides of the case with 
great vigor. By a vote of 8 to 7 the Committe: 


just named decided, on Feb. 1, 1909, to 


favorably a bill granting the application. 

Word Pictures of the Hetch-Hetchy Valley. 

We may next take up some of the statements 
against utilizing the Hetch-Hetchy Valley for 
water-supply purposes, as made in the number 
of the Sierra Club Bulletin already mentioned 
The leading article in the bulletin is by Mr. John 
Muir, the veteran explorer of the high moun- 
tains of -California and the West. A few of his 
opening sentences may first be quoted, as show- 


report 


ing how he regards those who are attempting 
to put to practical use this portion of the 
Yosemite Park: 

It is impossible to overestimate the value of wild 
mountains and mountain temples as places for people 
to grow in, recreation grounds for soul and body. They 
are the greatest of our natural resources, God's best 


gifts, but none, however high and holy, is beyond reach 


of the spoiler. In these ravaging money-mad days 
monopolizing San Francisco capitalists are now doing 
their best to destroy the Yosemite Park, the most 
wonderful of all our great mountain national parks 
Beginning on the Tuolumne side, they are trying with 
a lot of sinful ingenuity to get the Government's per 
mission to dam and destroy the Hetch-Hetchy Valley 


for a reservoir, simply that comparatively private gain 
may be made out of universal public loss, while of 
course the Sierra Club is doing all it can to save the 
valley. 

Some general description of the Hetch-Hetchy 
Valley is given by Mr. Muir, and comparisons 
are made between it and the Yosemite Valley. 
Marked resemblances between the two are noted. 


Mr. Muir speaks of “standing waist-deep in 
grass and flowers” in the Hetch-Hetchy Valley 
in June, “while the great pines sway dreamily 


with scarce perceptible motion.” He says further: 


The floor of the valley is about 3% miles long and 
from \%-miile to %-mile wide. The lower portion is 
mostly a level meadow about a mile long with the trees 
restricted to the sides, and partially separated from 
the upper forested portion by a low bar of glacier-pol- 
ished granite, across which the river breaks in rapids. 
{See Figs. 1 to 4 for views of proposed dam site and 
of the valley.—Ed.] 4 

The principal trees are the yellow and sugar pines, 
Sabine pine, incense cedar, Douglas spruce, silver fir, 
the California and gold-cup oaks, Balm of Gilead pop- 
lar, Nuttall’s flowering dogwood, alder, maple, laurel, 
tumion, ete. The most abundant and influential are 
the great yellow pines, the tallest over 200 ft. In height. 
and the oaks with massive rugged trunks 4 to 6 or 7 
ft. in diameter, and broad arching heads, assembled 
in magnificent groves. 


He does not make plain what proportion of the 
trees mentioned are in the valley itself and 
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would thus be submerged by the proposed reser- 
voir. We infer, however, from statements by 
Mr. Muir and others that many noble and beauti- 
ful trees would be destroyed, as has been the 
case hundreds of times before in reservoir 
creation. After speaking of the trees as above, 
-and noting the many “conspicuous flowery 
clumps and tangles’ of various shrubs and 
herbaceous plants, he continues: 


It appears therefore that Hetch-Hetchy Valley, far 
from being a plain common rock-bound meadow, as 
many who have not seen it seem to suppose, is a grand 
landscape garden, one of Nature's rarest and most 
precious mountain mansions, As in Yosemite, the sub- 
lime rocks of its walls seem to the nature-lover to glow 
with life, whether leaning back in repose or standing 
erect in thoughtful attitudes giving welcome to storms 
and calms alike. And how softly these mountain rocks 
are adorned, and how fine and reassuring the company 
they keep—their brows in the sky, their feet set in 
groves and gay emerald meadows, a thousand flowers 
leaning confidingly against their adamantine bosses, 
while birds, bees and butterfiles help the river and 
waterfalls to stir all the air into music—things frail and 
fleeting and types of permanence meeting here and 
blending, as if into this glorious mountain temple Na- 











Fig. 4. Giant Oaks in the Fern Gardens of Hetch- 
Hetchy. 


(From a reproduction in the Sierra Club Bulletin for 
January, 1908, of a photograph by F. M. Fultz, 1907.) 


ture had gathered her choicest treasures, whether great 
or small, to draw her lovers into close, confiding com- 
munion with her. 

Strange to say, this is the mountain temple that is 
now in danger of being dammed and made into a reser- 
voir to help supply San Francisco with water and 
light. This use of the valley, so destructive and foreign 
to its proper park use, has long been planned and 
prayed for, and is still being prayed for by the San 
Francisco board of supervisors, not because water as 
pure and abundant cannot be got from adjacent sources 
outside the park—for it can—but seemingly only because 
of the comparative cheapness of the dam required. 


Further on, he describes the Tuolumne Valley, 
which is above the Hetch-Hetchy Valley, as a 


beautiful, spacious, flowery lawn four or five miles 
long, surrounded by tagnificent snowy mountains. It 
is about 8,500 ft. above the sea, and forms the grand 
eentral High Sierra campground, from which excur- 
sions are made to the noble mountains, domes, glaciers, 
etc.; across the range to the Mono Lake and volcanoes ; 
and down the Tuolumne Canyon to Hetch-Hetchy. But 
should Hetch-Hetchy be submerged, as proposed, not 
only would it be made utterly inaccessible, but the sub- 
lime canyon way to the heart of the High Sierra would 
be hopelessly blocked. 


Of the arguments of the proponents of the 
Hetch-Hetchy scheme to the effect that sub- 
stituting a “crystal-clear lake”’’ for the Hetch- 
Hetchy Meadows would enhance the beauty of 


the scene, Mr. Muir urges that landscape gardens 


are not made beautiful by burying them, and 
that 

the beautiful lake forsooth would be only an eyesore, a 
dismal spot on the landscape, like many others to be 
seen in the Sierra. For, instead of keeping it at the 
same level all the year, allowing Nature to make new 
shores, it would of course be full only a month or two 
in the spring, when the snow is melting fast; then it 
would be gradually drained, exposing- the slimy sides 
of the basin and shallower parts of the bottom, with 
the gathered drift and waste, death and decay, of the 
upper basins, caught here instead of being swept on to 
decent natural burial along the banks of the river or 
in the sea. Thus the Hetch-Hetchy dam lake would be 
only a rough imitation of a natural lake for a few of 
the spring months; an open mountain sepulcher the 
others. 

As to the claim for the purity of the Hetch- 
Hetchy water, Mr. Muir maintains that it is 
less pure than that of most of the other Sierra streams, 
because of the sewerage of campgrounds draining into 
it. especially of the Big Tuolumne Meadows camp- 
grounds, where hundreds of tourists and mountaineers, 
with their animals, are encamped for months every 
summer, soon to be followed by thousands of travelers 
from all the world. 


Finally, Mr. Muir exclaims: 


Dam Hetch-Hetchy! As well dam for water-tanks the 
people’s cathedrals and churches, for no holier temple 
has ever been consecrated by the heart of man. 

Following the article from which we have just 
quoted, we find an extract from a Yosemite 
guide-book of 1874 by Prof. J. D. Whitney, then 
State Geologist. We reprint from this descrip- 
tion as follows: 


The Hetch-Hetchy is 3,650 ft. above the sea-level, 
or 300 ft. below the Yosemite; it is 3 miles long east 
and west, but is divided into two parts by a spur of 
granite which nearly closes it up in the center. The 
portion of the valley below this spur is a large open 
meadow, 1 mile in length, and from %-mile to %-mile 
in width, with excellent grass, timb-red only along the 
edge. The upper part of the valley is 1% miles long, and 
from %-mile to %-mile wide, well timbered and grassed. 
The walls of this valley are not quite so high as those 
of Yosemite; but still anywhere else than in California 
they would be considered as wonderfully grand. On the 
north side of Hetch-Hetchy is a perpendicular bluff, 
the edge of which is 1,800 ft. above the valley, and 
having a remarkable resemblance to El Capitan. In 
the spring, when the snows are melting, a large stream 
is precipitated over this cliff, falling at least 1,000 ft. 
perpendicular. The volume of water is very large, and 
the whole of the lower part of the valley is said to be 
filled with its spray. A little farther east is the Hetch- 
Hetchy Fall, the counterpart of the Yosemite. The 
height is 1,700 ft. It is not quite perpendicular. The 
volume of water is much larger than that of the 
Yosemite Fall, and in the spring its noise can be heard 
for miles. The position of this fall in relation to the 
valley is exactly like that of the Yosemite Fall in its 
valley, and opposite to it is a rock much resembling 
the Cathedral Rock, and 2,270 ft. high. 


The Big Tuolumne Meadows are next described 
by Prof. Whitney, and following that he says 
a few words regarding the canyon of the Tuol- 
umne. This canyon, from the Tuolumne Mead- 
ows to the head of the Hetch-Hetchy, is 22 miles 
long. For this distance, 


the river runs everywhere in a very narrow gorge, with 
frequent and beautiful cascades, as might be expected, 
since the fall of the river in the distance named is 
about 4,650 ft., or over 200 ft. to the mile. It is to be 
regretted that it is not possible to pass through the 
canyon with animals, entering at the Hetch-Hetchy and 
coming out at the upper end, .or vice versa. This will 
undoubtedly be done in time. 

We call particular attention to the last two 
sentences of the foregoing quotation, inasmuch 
as we understand that the canyon is practically 
as inaccessible to-day as it was in 1874. This 
inaccessibility seems to be a feature also of the 
Hetch-Hetchy itself, for in the bulletin from 
which we are quoting there is a protest against 
the Hetch-Hetchy water project addressed by 
five of the directors of the Sierra Club to the 
Secretary of the Interior, in the course of which 
protest it is stated that 
this wonderful valley is the focus of pleasure-travel in 
the large surrounding area of the park, and all the 
trails from both the south and the north lead into and 


through this magnificent campground, and though now 
accessible only by trails, it is visited by large numbers 


of campers and travelers every summer, and after a- 


wagon-road has been made into it, and its wonders 
become better known, it will be visited by countless 
thousands of admiring travelers from all parts of the 
world. . 

It is also claimed in the protest that if a reser- 
voir 175 ft. deep was formed in the Hetch- 
Hetchy Valley, the valley 


would be rendered utterly inaccessible for travel, since 
no road could be built around the borders of the reser- 


voir without tunneling through solid gran; 
these campgrounds would be destroyed 
other important places to the north and 
valley interfered with, and the High Sier; oe 
the sublime Tuolumne Canyon leading up way of 
Central Campground of the Upper Tuo! M hs 
would be completely blocked and closed: a: . 
damage could be done to the great natio; 
cepting the damming of Yosemite itself. 

In a letter supporting this protest, 
signers, Mr. William E. Colby, Secret 
Club, says: 

Some people contend that the destruction 
tiful meadows and groves of Hetch-Hetchy 
the alteration of this natural setting by 
of a reservoir with its unsightly margin 
flats, as will occur in late summer at time o: 
will enhance the beauty of the valley. We ¢ 
with these zealous enthusiasts, but, be that 
it does not answer the fact that Hetch-H; 
will be rendered less accessible—that campi: i liv. 
ing on the floor of the valley will be rendered 
—and how else can one enjoy to the full it 
beauties, which our artist Keith says are, i 
spects, even superior to Yosemite? We mig 
dam Yosemite to enhance its scenic attract 
arguments as these are mere sophistry. 

Every one is not aware of the fact, but tr 
that even the Tuolumne Meadows has been i: led 
the proposed reservoir system. It would pr 
be necessary to utilize this site for some tir 
will follow as surely as “the night follows 
that if the precedent of using Hetch-Hetchy | 
a reservoir is established, sooner or later th: 
Meadows will be demanded for the same pu: 
invasion of national parks for local reasons 
dangerous proposition, especially in the abs 
compelling necessity. 

If Hetch-Hetchy is to become a source of wa! 
for San Francisco, it is certain to follow tha iou 
objection will be made to the increase of tr 1 and 
camping in the park on the headwaters of the Tuolumn 
The day is coming when thousands will annus 
quent these meadows and the headwaters of Tu 
lumne River, and hotels will necessarily be con-iructed 
for their accommodation. There will be seriou 
tion to this proper use of the park on the ground tha: 
it will pollute the water-supply. All of the streams of 
other available systems head in forest reserves, and it 
is beyond question that those sources of supply will b 
less liable to contamination from an increase of popula 
tion than will the proposed Hetch-Hetchy systc1 

The Yosemite National Park means much 
future welfare of California. In time to come th 
ors within its borders will number hundreds o! 
sands, for its attractions are unrivaled in th 
world. 


We have given these quotations at som: igth 
in order that such of our readers as ar: er- 
ested may have the exact words with whi: 
of the defenders of the Hetch-Hetchy Valley 


from alleged desecration have described its 
beauties and set forth the damages to which it 
would be subjected if the valley was flooded by 


the proposed reservoir. 

We may say further, however, that convyersa- 
tion with two engineers representing the city of 
San Francisco in this matter shows that thos 
who ‘are supporting the scheme believe that 
there has been much exaggeration as to thi 
effect of the reservoir upon the accessibility to 
the canyon ‘and meadows of the Tuolumne be 
yond. These engineers state that this general 
region is accessible to any one with difficulty, 
and that only during three or four months of th: 
year. They also say that if San Francisco carries 
out this water-supply scheme, it will provid 
means for making the region above the proposed 
reservoir far more accessible than it is a! pres- 
ent. 

Some further discussion of this subject be 
found in our editorial columns, and also in 4 
note appended to Mr. Johnson’s letter, else \ here 
in this issue. 


astehdaniliae aa itaitilha tn lpr 

THE REVOCATION OF BRITISH PATENTS {0° non 
manufacture in Great Britain of the articles coy: by 
the patents was begun during the latter part « 1908, 
in accordance with recent Parliamentary leg = (000 
Under the law, revocations may be made by the “omp- 
troller on complaints of interested parties. The mary 


object of the law, as we understand it, was to — 
British manufacturers by compelling goods co: ‘lice 
by patents to be manufactured in Great Britain der 
to make the patents hold. But it should be not that, 
according to ‘“‘The Engineer’ for Jan. 1, “‘patent: wned 
by Britons, but only worked abroad, are equally jiable 
to revocation.’’ "4 
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The creditable work which is being done in 
the city of Baltimore by Mr. Calvin W. Hendrick, 
M. Am. Soc, C. E., Chief Engineer of the Bal- 
timore Sewerage Commission, in the preparation 
of underground maps of the city in connection 
with the new sewerage system now being built, 
raises a question as to how many of the cities 
of the United States really have any approach 
to adequate maps showing in a comprehensive 
and satisfactory manner all the various pipes, 
wires and other constructions, public and semi- 
public, which now abound beneath the streets 
of our large cities. We regret to say that there 
is reason to believe that very few cities have 
such maps. In so far as any maps covering a 
whole city exist, they generally show one line 
of underground construction, only, such as 
water mains, sewers, or wire subways. The 
value of complete maps of underground con- 
struction is so evident that it would be a cause 
for great wonder that such so seldom exist, 
did not one know how much is lacking in every 
city in the way of satisfactory records of mu- 
nicipal and allied works. 

Of the many transportation problems of the 
day few or none are greater, more difficult and 
more expensive to solve properly than those per- 
taining to adequate terminal facilities, and by 
adequate facilities we mean those which fully 
meet the need of the transportation interests and 
of the shippers alike, instead of being conceived, 
executed and controlled chiefly in the interests 
of the carriers. ; 

While railway terminals have been developed 
to a high degree, at least from the railway stand- 
Point, water-transportation terminals have as 
yet been given comparatively little attention, 
Particularly terminals for publicly-owned and 
Operated canals. The importance of this sub- 
ject. as related to the Barge Canal now being 
bui.. (or enlarged from the old Erie Canal) is 
So well set forth by Mr. Frederick C. Stevens, 
Su ntendent of Public Works for the State 





of » York, in his report for 1907, that we 
qu: few paragraphs, as follows: 
Tho :h the time when the new waterways shall be 


costs and serviceability to 
ought to be considered. 
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Should the municipal or city engineer be a 
Jack-of-all-trades? This question is prompted 
by a discussion of the duties of a municipal en- 
gineer, from a British viewpoint, to be found 
elsewhere in this issue. Included in that dis- 
cussion is an extract from a British advertise— 
ment inviting applications for the position of 
engineer to a borough council. 

That such a position should be thrown open 
to the engineering profession, instead of being 
filled by the local political boss from purely local 
aspirants, will seem strange, indeed, to Ameri- 
cans not familiar with British municipal prac- 
tice in filling vacancies ranging from city clerk 
or city engineer to sanitary inspectors. To this 
phase of the subject we will refer briefly in con- 
clusion. 

The point to which we now wish to call atten- 
tion is the wide range of duties demanded of a 
British municipal engineer, if this advertisement 
is typical of British practice. Is it reasonable 
to expect any one man to assume so much and 
so varied work as the advertisement implies 
without becoming a Jack-of-all trades—and a 
master of none? The answer depends almost 
wholly upon whether a city engineer is expected 
to design and supervise the construction of the 
work in his charge or is to be the administrative 
head of an engineering department, the sub- 
heads of which will be, to a greater or lesser 
extent, specialists in various branches of mu- 
nicipal engineering. In the larger municipalities 
it is obvious that the city engineer can and 
should be little but an administrative head. 

In the smaller ‘places, the city or town engi- 
neer often has to be designing and constructing 
engineer, and perhaps engineering inspector as 
well, for all ordinary work being carried out 
under his direction. The only salvation for his 
professional reputation and for the municipal 
treasury lies in the fact that most of the work 
which falls upon him is relatively simple. When 
extraordinary problems arise, like the design of 
new water-works or a sewerage system, the city 
engineer of a small place may perhaps venture 
to design one or the other, according to the line 
of his previous experience or would-be future 
practice, but, if he and his city authorities be 
wise, experienced engineers in private practice 
will be called in to design or advise in the design 
of most of the new public works called for. 

The smaller cities will occasionally and the 
larger ones constantly appeal to consulting en- 
gineers of broad and varied experience for the 
approval or revision of plans and for outlining 
new works or policies. 

If a city engineer is not to be a Jack-of-all- 
trades and a master of none, then the alter- 








gineers may be, will obviate the necessity of em- 
ploying The Jack-of 
all-trades is scarcely more to be feared than the 
extreme type of specialist, particularly the 
cialist who has been for many years in the ser- 
vice of a single department of a single city. 
Finally, while the city engineer 
a proverbial Jack-of-all-trades he 
man of as broad 
perience as the 
of any city will 
the more will 
executive or 


consulting engineers. 


spe 


should not be 
should be a 
and varied knowledge 
money wisely at the 
command. The larger the city 
his proper work partake of 
administrative nature, but at the 
same time the more important will it be for 
him to possess great breadth of judgment in 
dealing with all questions of public policy. The 
British practice of throwing engineering appoint- 
ments open to non-residents, and that regardless 
of politics or creed, gives a far wider range of 
choice to the municipality and offers far more 
opportunity to the ambitious and deserving en- 
gineer than does the and short-sighted 
American practice of restricting candidates not 
only to residents of the city but 
adherents of the political party 
moment is in the ascendant. 
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Some of the Broader Phases of the San 
Francisco Water-Supply and Hetch-Hetchy 
Valley Controversy. 


Conflicts over the useful and the beautiful will 
never cease. Three notable conflicts of this kind, 
one of which demands particular 
just at this time, will be (1) Over 
the submersion of that architectural marvel, the 
ancient Temple at Philae and the entrancing is- 
land on which it rests, in order that yet more 
of the flood waters of the Nile may be stored for 
the benefit of the tax-ridden, poverty-stricken 
farmers of Egypt. (2) Over the diversion of the 
waters of Niagara and the possible lessening of 
the beauty and grandeur of Niagara Falls for 
the benefit of the capitalist, the manufacturer, 
the laborer and, last but perhaps not least, the 
consumer of factory products and the patron of 
public-lighting and street-railway services. (3) 
Over the proposed blotting out of a beautiful 
mountain valley (known as the Hetch-Hetchy) 
to provide San Francisco with the purest water- 
supply possible at an expenditure within the 
means of a city recently devastated by.earth- 
quake and flood and looted for many years by 
an unholy alliance of greedy and unscrupulous 
corporation managers, political bosses and city 
officials; a city which is now trying to free itself 
from a water monopoly which for forty years 
has thwarted the city’s efforts for municipal 
ownership of water-works, has kept the city in 
almost constant litigation and has not provided 


consideration 
mentioned: 
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such a water-supply as every American city, 
great or small, should have. 

In such cases as the three we have cited, who 
is to serve as arbitrator between the lovers of 
the art of man or of nature, on the one hand, and 
the would-be utilizers of the material supplies 
or forces of nature, on the other? Or shall one 
side or the other give way? If so, which side? 

To save even a masterpiece of an ancient and 
extinct art and civilization, shall otherwise 
available irrigation water, with its resultant 
benefits, be denied to many thousands of needy 
people? To maintain Niagara undiminished, 
ought all power development, with its unques- 
tioned industrial and social benefits, to be for- 
bidden? To save intact a beautiful mountain 
valley must immense volumes of flood waters, 
which cannot Ye stored elsewhere, run to waste 
for all time in a State where low rainfall over 
large areas and high-priced fuel fram _ distant 
sources make every gallon and every foot-pound 
of water of almost untold value? 

Or, to go to the other extreme, shall the art 
of man, the beauties of nature and all the recre- 
ative and uplifting powers of both give way to 
unlocking the fertility of the soil of Egypt, driv- 
ing the wheels of industry at Buffalo, and pro- 
viding pure and low-priced water at San Fran- 
cisco? 

Of course there must often be compromise, when 
compromise is possible, and generally there is a 
middle ground which results in as near an ap- 
proach to equity and reason as man is yet 
capable of reaching. Sometimes the claims of 
humanity demand that a Philae or a beautiful 
valley, unfortunately accessible to but few and 
yet more unfortunately really appreciated by 
fewer still, shall be submerged. This, as regards 
the rarities of either art or nature, is seldom the 
case. Particularly is it not often true of nature, 
which generally provides on so bountiful a scale 
that some sacrifices may be made, and yet much. 
left: witness Niagara, which can spare water 
enough for thousands upon thousands of horse- 
power and no man gazing on the Falls be able 
to tell the difference unless he summon the most 
accurate engineering instrument to his aid. 

Now, has or has not Nature been relatively 
as bountiful in the Yosemite National Park as 
at Niagara? And could not one of the three 
beautiful meadows within that great domain be 
sacrificed for the health and prosperity and civic 
peace and uplift of San Francisco?—if sacrifice 
it would be to substitute a mountain lake for 
mountain meadow, in a region where there ex- 
ists no such mountain lake as would be created. 
(It should be understood that the Hetch-Hetchy 
Valley is distinct and miles away from the 
Yosemite Valley.) 

We have raised the foregoing questions for the 
sake of elucidating and emphasizing the fact 
that there are two sides to the Hetch-Hetchy 
Valley reservoir-site question, and that some su- 
preme authority must finally decide the ques- 
tions at issue, after hearing and weighing the 
evidence. Who that authority should be we 


shall discuss further on. Various phases of both - 


sides of the case are presented in a lengthy 
article and in the three letters published else- 
where in this issue. Some further discussion of 
the merits of the case will follow, but the chief 
purpose of this article is to call attention to the 
broader aspects of the conflict between utility 
and beauty as related to our national park and 
forest reservations, 

We are well aware that the whole floor of the 
Hetch-Hetchy Valley would be flooded by the 
proposed reservoir and that, as has so often hap- 
pened in the case of other large storage reser- 
voirs, all the trees in the area submerged would 
have to be cut down and the whole aspect of the 
country greatly changed. For the meadow 
scenery, with its trees and slopes, there would 
be substituted, however, a large expanse of 
water, which to many, though not to all, would 
be even more attractive than the present valley 
floor. Much of the beautiful and attractive 
scenery of the valley, namely its precipitous 
sides with their upper wooded portions and their 
beautiful waterfalls, would remain wholly un- 
changed. (The reservoir, contrary to the asser- 


tions of some of its opponents, would be full or 
nearly full during the tourist and camping sea- 
son, instead of having an unsightly bottom ex- 
posed, as has been maintained.) 

The significant question is whether the net 
balance in the changes effected in the natural 
scenery, even if it should be unfavorable, would 
be sufficiently great to offset the gain that would 
come to San Francisco from having made avail- 
able to it this particular source of water-supply, 
which the engineers who have investigated the 
subject for the city believe is far superior in 
purity and much less expensive than any other 
that is so well suited to the needs of the city in 
the years to come. 

The staunchest defenders of the Hetch-Hetchy 
Valley admit that the needs of San Francisco 
might be such that all the beauties of the valley 
ought not to stand in the way of its utilization 
as a reservoir site for San Francisco, but they 
agree in denying that needs so great exist. In 
their zeal they speak as experts and judges alike 
of the sanitary, the engineering, the economic 
and even the legal aspects of the case, with re- 
sults that might be exp 
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in so far as he conside 
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tended, by its act of 
the use of the vast 
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further belief that it is or 

not for him, to decide whethe. ...... . 

of the Tuolumne River and the A 
Hetch-Hetchy for their storage. His concern 
was whether the desired permit and contemplated 
use of the water and of the valley would be in- 
compatible with the public interest. After a 
lengthy hearing in San Francisco he decided that 
the permit would not be against public policy, 
and, moreover, that the use of the reservoir site 
would neither be such a sacrifice of natural 
scenery nor so bar access to the scenery and the 
camping grounds above as Mr. Johnson and his 
friends claim. 

Nor is Secretary Garfield alone among govern- 
ment officials in his general attitude. Engineers 
of the U. S. Geological Survey recommended this 
very reservoir site nearly twenty years ago. Mr. 
Gifford Pinchot, Chief of the U. S. Forest Ser- 
vice, is said to favor the grant, and if we are 
not greatly mistaken so does President Roose- 
velt. The opponents have been previous Secre- 
taries of the Interior and of Commerce and Labor, 
respectively, the Spring Valley Water Co., other 
water companies, and some of the members of 
the Sierra Club, Mr. Johnson and Mr. John Muir 
being included among the latter. 

Presumably few Easterners realize that these 
public reservations include within their bound- 
aries land in private ownership. They do, how- 
ever, and it so happens that the greater portion 
of this econtroverted Hetch-Hetchy Vatley is 
owned by the city of San Francisco. It is be- 


cause the city does not own the wl 

valley floor, and wishes to obtain +) 
from the United States by exchange} 
other lands in the vicinity, besides ° 

permanent instead of a revocable pe; 
reservoir site, that San Francisco has 
fore Congress for two months or so. 

given Mr. Johnson and his friends, an 
Spring Valley Water Co., which of coy; 
to retain its monopoly of the water . 
San Francisco, an opportunity to re: 
efforts to defeat the Hetch-Hetchy pro; 

Mr. Johnson appears to think that Con 
not the Secretary of the Interior should 
the use-and-beauty features of this co 
This raises a question which may be dis 
connection with Mr. Johnson’s criticis 
where in this issue, of remarks we pub 
Jan. 21 regarding some of the broader a 
this whole matter. 

The remarks in our issue of Jan. 21 1 
the desirability of having a wise admin 
of all the national reservations were inten 
be in the interest of preservation of thes: 


i to 
rT 


1 
3 
i 
j 








— 


LIGE 





lators, whether national or state, TS ‘ 
body to pass upon technical administrative que 
tions, and particularly those involving esthetics 


It is of course eminently proper that Coneress 


should outline policies, and if in the present cise 
it has not done so clearly, so far as water-sujply 
reservoirs and canals in national reservations 


are concerned, then it would doubtless be we! 
for it to make its exact meaning clear 
amendatory legislation. But to require 
every application for mecessary governm: 
authorization for reservoir sites and co: 
rights-of-way should be brought before Cong 
would entail upon that body duties which it 
neither the time nor knowledge to fulfil. 
over, there would be an equally good excus 
Congress to hear disputed questions about ! 
and mine privileges in all the forestry and 
national reservations. Under such cond 
there would soon be found at Washington 4 
lobby of water-supply, water-power, lumbe: 
mining interests that would not only co: 
the time and increase the attempts to corrup' 
otherwise wrongly influence members of 
gress, but would also threaten damage 
reservations compared with which any p 
harm from the San Francisco water- 
proposition would sink into insignificance. 
Finally, although our chief object has »b 
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On the contrary, the whole floor of the 
flooded, every tree cut down, all under- 
the whole aspect of it destroyed. Mr. 


on [City Engineer of San Francisco] ad- 


the hearing on Dee. 19, but claimed that 
ur-s would be improved by creating an 

Now, as Frederick Low Olmsted (the 
ited out, the unique beauty of these won- 


Ses coasists not mercly in their sublime 


Sut ia the contrast between their primal 
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ef great height and severity, and the 
nie beauty of the diversified meadows, 
ms which form their floors, Would the 
improved by being made into a Iike? 
a San Franciseo Nature Improvement 
beneficent operations to the whole 
1° most beautiful of valleys is that of 
Stockbridge. Would it be more beau- 
made into a lake? The proposition is 
iout further “proof.t’ 
three camping-grounds of any size in 
ere the Yosemite, the Hetch-Hetchy 
Meadows. The first is overcrowded 
rs and the overflow will go to the 
Garfield grant demands logically that 
excluded from these, because they 
era ef the Tuolumne River, with 
wild. incomparable river scenery be- 
°C $$ cannot be permitted to this 
'o hove value for drinking pur- 
of the park must pass from the 
ried States t© that of San Fran- 
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(2) You cast discredit on the report of Col. Mendel! 
b.cause it was made “thirty years ago.’’ But neither 
the Sierra nor the problem has changed in that time 
Th> report was made by a distinguished engineer in th 
employ of the city, and it occupies over 200 pages with 
mops and plans, and describes 14 sources of supply 
lagersoll once said in reply to an objection that that 
was ‘‘an old argument,”’ that any argument is new until 
it is confuted. 

But how would it do to cite the contemporary state 
ments of two members of the committee now represent 
ing the city’s interests in Congress? I am informed that 
J. D. Galloway stated before the Commonwealth Club 
ia San Francisco in 1907 that he was familiar with the 
fiura Nevada Mountains from the Yuba to the Tuolumn 
and sci: 

‘Th. re is no question but that a good quantity of water 
can bo obtained anywhere in this region.” 

Warren Olney, the only Director of the Sierra Club 
not opposed to the Hetch-Hetchy scheme, told the others 
of the board that he recognized that there were other 
sources of supply, but that the people had been ‘“‘edu 
eated up’ to the Hetch-Hetchy and therefore it ought to 
be given to them! 


(3) As to the vote of Nov. 12, it is fut o in ret 
the reasons for voting cither for or eyeinst the propo 
; os ‘nose wire fighting for 
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or a water reservoir forty 
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of the National Perk. 
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e hold human life more 

mn great Datural wonder- 

e to save life and promote 

ie issue, if San Francisco 

a2 abundant water-supply, 

cate to that purpose not 

he incomparable Yosemite 

itention of Secr tary Gar- 

sranting the request. The 

= -~ «Jt that the step is a last 

’ ree is adequate, but that H tch- 

Hetchy affords the most abundant and cheapest available 
supply of pure water. 


Are these the words of an impracticable and unr:a 
sonable extremist, who cares only for the aesthetic and 
not at all for the thirsty citizens of San Francisco? 

(5) Back of all the intrinsic objections to this necd- 
less sacrifice of great natural beauty and of the iatcr- 
ests of the traveling and camping public, who swarm to 
the Park in increasing numbers from the lowlands— 
whom, by the way, you leave out of account in saying 
“the people of the vicinity will always have a first 
claim’’—is the broad national question: Shall Congress 
sit by and see national property worth $10,000,000 for 
water power given away without a thorough and im- 
partial investigation of the necessity? In my opinion, 
the whole question should have been referred to Con- 
gress by the Secretary of the Interior. His action has 
been technically correct and virtually wrong. It is an 
example of that reprehensible willingness to accomplish 
what may be thought to be a good purpose without due 
regard to the spirit of the law. I much mistake the 
temper of Congress if it shall refuse to review such 
action. 

(6) It would have tended to the enlightenment of your 
readers if you had kindly explained the difference be- 
tween my statement that the Spring Valley Co. does not 
fix the rates and yours that ‘‘to all intents and pur- 
poses”’ it does fix them. I sincerely misunderstood your 
position. Having done this, will you kindly tell me 
whether the city has the right to condemn the franchise 
and properties of the Spring Valley, and, if so, why it 
has not done so? 

Respectfully yours, 
R. U. Johnson. 

$3 Bast 17th St., New York City, Jan, 25, 1909. 





{In a lengthy illustrated general article and 
also in an editorial elsewhere in this issue we 
have continued the attempts made in our or 
inal editorial note (Jan. 7) and in our discus 
n of Mr. Johnson's previous letter (Jan. 21) to 


present both sides of this subject, as well as its 
relations to other and more far-reaching ques 
tions. We shall therefore touch her upon only 
a few of the points which Mr. Johnson now 
raises 

We think Mr. Johnson and his associates are 
not warranted in assuming that in ase the 


Hetch-Hetchy reservoir is built the logical con- 
7 


sequence will be to exclude campers from the 
whole drainage area above So far as we know 


nothing of the sort has been attempted or pro- 
posed in the case of other drainage areas in na- 
tional reservations which have been drawn upon 
for the water-supply of cities of the West. Much 
more might be said on this point, but it seems 
unnecessary to go into it further here, particu- 
larly as Mr. Galloway makes some very perti- 
nent statements on the same subject in the letter 
which follows. 

As to the significance of the popular vote in 


San Francisco, Mr. Johnson, not we, raised that 





question. He said (Jan. 21) “the votes against 
the measure numbered five thousand,” and in- 
terpreted them as prompted by a desire to save 
rT h-Hetchy Valley. We pointed out that 
votes for it were six times as great, and that 
probab!'y vy of the negative votes had any re- 
l to e natural scenery 
Mr. Johnson apparently quite misunderstands 
re Ss or rding the Mendell report. Our 
engineering readers, however, will thoroughly 
ppreciate the fect that no discredit is thrown 
‘ iy ¢ ( ying, as we did in our issue 
of dan. =! ’ er to remarks by Mr. John- 

n, that mer I ref nees to an engineer 

iz ft » are not accepted 
proof in nh matt 1s the best available 
pouree « i -suppiv f to iv. In the way 
of more { ~ f rt r y idd that 
’ ¢ considered by Col 
M ] ae: irrigation 
do witer prer: ors trred hy o1 wr the other 
of tHe ' =y my 1 ¢ \ ] . ; yy, ‘4 . } » ad- 
var go of San Fr sco'’s reeds; also that 
while Col. Mendell cons’@ered mat aimee he 
fi irro 1 €o to ( 
and th he 1 not t j I 
at all. 

Mr. Johnson refers in this le'ter to certain 
statements by Mr. J. D. Gallower nd s 
previous letter he referred to a statement by 
Mr. C. FE. Gruncky. Letters fr > the eng neers 
follow and give specific detailed swers to many 


of Mr. Johnson's necessarily vague generaliza- 
tions on the water-supply preblem which con- 
fronts San Francisco. Mr. Grunsky, while city 
engineer of San Francisco, made the original 
investigations, estimates and recommendations 
for the proposed Tuolumne supply and Hetch- 
Hetchy Reservoir. 

Mr. Johnson is solicitous about the $10,000,000 
worth of water-power which he thinks San Fran- 
cisco is to filch from the United States. Water 
power of that or any other value cannot be 
developed at the proposed reservoir site with- 
out a reservoir, to which Mr. Johnson is op- 
posed. But Mr. Galloway states that the city 
will develop no power except that it uses for 
pumping its own water over a considerable ele- 
vation and what it is bound to furnish at cost to 
irrigation districts (public districts, not private 
companies). 

We seize this opportunity to comment on re- 
marks by Mr. Johnson or his colleagues as to 
the Hetch-Hetchy reservoir being a blot on the 
landscape, instead of a substitute of another 
kind of beautiful natural scenery, the argument 
being that the reservoir will be drawn down 
and thus expose slimy mud flats, or the like. 
All the descriptions of the proposed reservoir 
site picture it as a relatively flat meadow, with 
very precipitous sides. The views which we 
show elsewhere convey the same general idea. 
If this is correct, the reservoir would have to 
be nearly emptied before the bottom would be 
exposed, 
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such a water-supply as every American city, 
great or small, should have. 

In such cases as the three we have cited, who 
is to serve as arbitrator between the lovers of 
the art of man or of nature, on the one hand, and 
the would-be utilizers of the material supplies 
or forces of nature, on the other? Or shall one 
side or the other give way? If so, which side? 

To save even a masterpiece of an ancient and 
extinct art and civilization, shall otherwise 
available irrigation water, with its resultant 
benefits, be denied to many thousands of needy 
people? To maintain Niagara undiminished, 
ought all power development, with its unques- 
tioned industrial and social benefits, to be for- 
bidden? To save intact a beautiful mountain 
valley must immense volumes of flood waters, 
which cannot be stored elsewhere, run to waste 
for all time in a State where low rainfall over 
large areas and high-priced fuel fram _ distant 
sources make every gallon and every foot-pound 
of water of almost untold value? 

Or, to go to the other extreme, shall the art 
of man, the beauties of nature and all the recre- 
ative and uplifting powers of both give way to 
unlocking the fertility of the soil of Egypt, driv- 
ing the wheels of industry at Buffalo, and pro- 
viding pure and low-priced water at San Fran- 
cisco? 

Of course there must often be compromise, when 
compromise is possible, and generally there is a 
middle ground which results in as near an ap- 
proach to equity and reason as man is yet 
capable of reaching. Sometimes the claims of 
humanity demand that a Philae or a beautiful 
valley, unfortunately accessible to but few and 
yet more unfortunately really appreciated by 
fewer still, shall be submerged. This, as regards 
the rarities of either art or nature, is seldom the 
case. Particularly is it not often true of nature, 
which generally provides on so bountiful a scale 
that some sacrifices may be made, and yet much. 
left: witness Niagara, which can spare water 
enough for thousands upon thousands of horse- 
power and no man gazing on the Falls be able 
to tell the difference unless he summon the most 
accurate engineering instrument to his aid. 

Now, has or has not Nature been relatively 
as bountiful in the Yosemite National Park as 
at Niagara? And could not one of the three 
beautiful meadows within that great domain be 
sacrificed for the health and prosperity and civic 
peace and uplift of San Francisco?—if sacrifice 
it would be to substitute a mountain lake for 
mountain meadow, in a region where there ex- 
ists no such mountain lake as would be created. 
(It should be understood that the Hetch-Hetchy 
Valley is distinct and miles away from the 
Yosemite Valley.) 

We have raised the foregoing questions for the 
sake of elucidating and emphasizing the fact 
that there are two sides to the Hetch-Hetchy 
Valley reservoir-site question, and that some su- 
preme authority must finally decide the ques- 
tions at issue, after hearing and weighing the 
evidence, Who that authority should be we 


shall discuss further on. Various phases of both - 


sides of the case are presented in a lengthy 
article and in the three letters published else- 
where in this issue. Some further discussion of 
the merits of the case will follow, but the chief 
purpose of this article is to call attention to the 
broader aspects of the conflict between utility 
and beauty as related to our national park and 
forest reservations. 

We are well aware that the whole floor of the 
Hetch-Hetchy Valley would be flooded by the 
proposed reservoir and that, as has so often hap- 
pened in the case of other large storage reser- 
voirs, all the trees in the area submerged would 
have to be cut down and the whole aspect of the 
country greatly changed. For the meadow 
scenery, with its trees and slopes, there would 
be substituted, however, a large expanse of 
water, which to many, though not to all, would 
be even more attractive than the present valley 
floor. Much of the beautiful and attractive 
scenery of the valley, namely its precipitous 
sides with their upper wooded portions and their 
beautiful waterfalls, would remain wholly un- 
changed, (The reservoir, contrary to the asser- 


tions of some of its opponents, would be full or 
nearly full during the tourist and camping sea- 
son, instead of having an unsightly bottom ex- 
posed, as has been maintained.) 

The significant question is whether the net 
balance in the changes effected in the natural 
scenery, even if it should be unfavorable, would 
be sufficiently great to offset the gain that would 
come to San Francisco from having made avail- 
able to it this particular source of water-supply, 
which the engineers who have investigated the 
subject for the city believe is far superior in 
purity and much less expensive than any other 
that is so well suited to the needs of the city in 
the years to come. 

The staunchest defenders of the Hetch-Hetchy 
Valley admit that the needs of San Francisco 
might be such that all the beauties of the valley 
ought not to stand in the way of its utilization 
as a reservoir site for San Francisco, but they 
agree in denying that needs so great exist. In 
their zeal they speak as experts and judges alike 
of the sanitary, the engineering, the economic 
and even the legal aspects of the case, with re- 
sults that might be expected. 

The legally-constituted arbiter in the case, as 
well as the guardian of the natural beauties and 
curiosities of the Yosemite Park, is the Secretary 
of the Interior. <A previous incumbent, of that 
office, although maintaining that he had no legal 
right to give a permit for a reservoir site, never- 
theless used the same general arguments to the 
effect that San Francisco does nat really need 
the site as did Mr. Johnson in our issue of Jan. 
21. But Secretary Garfield, the present incum- 
bent, takes a far different and broader view of 
the matter. He believes that when Congress, in 
1901, authorized permits for reservoir sites in 
the Yosemite, Sequoia and General Grant national 
reserves it really intended that such sites should 
be granted, if not incompatible with public in- 
terests, even at some sacrifice of natural scenery. 
Secretary Hitchcock and Mr. Johnson alike have 
tried to prove that San Francisco did not need 
these waters, that others would be as cheap, and 
that no monopoly of water service exists or need 
give concern, since the city has power [con- 
stitutional, but virtually nullified heretofore by 
the company and the courts] to fix the rates 
which its citizens must pay for water. Secretary 
Garfield takes little heed of all such claims, and 
in so far as he considers them he gives the bene- 
fit of the doubt to San Francisco. The language 
of his permit, quoted elsewhere in this issue, in- 
dicates a belief on his part that Congress in- 
tended, by its act of 1901, to clear the way for 
the use of the vast water-supplies and water- 
powers of these high Sierra reservations, and a 
further belief that it is for San Francisco, and 
not for him, to decide whether it needs the waters 
of the Tuolumne River and the valley of the 
Hetch-Hetchy for their storage. His concern 
was whether the desired permit and contemplated 
use of the water and of the valley would be in- 
compatible with the public interest. After a 
lengthy hearing in San Francisco he decided that 
the permit would not be against public policy, 
and, moreover, that the use of the reservoir site 
would neither be such a sacrifice of natural 
scenery nor so bar access to the scenery and the 
camping grounds above as Mr. Johnson and his 
friends claim. 

Nor is Secretary Garfield alone among govern- 
ment officials in his general attitude. Engineers 
of the U. S. Geological Survey recommended this 
very reservoir site nearly twenty years ago. Mr. 
Gifford Pinchot, Chief of the U. S. Forest Ser- 
vice, is said to favor the grant, and if we are 
not greatly mistaken so does President Roose- 
velt. The opponents have been previous Secre- 
taries of the Interior and of Commerce and Labor, 
respectively, the Spring Valley Water Co., other 
water companies, and some of the members of 
the Sierra Club, Mr. Johnson and Mr. John Muir 
being included among the latter. 

Presumably few Easterners realize that these 
public reservations include within their bound- 
aries land in private ownership. They do, how- 
ever, and it so happens that the greater portion 
of this controverted Hetch-Hetchy Valley is 
owned by the city of San Francisco. It is be- 


cause the city does not own the w} 
valley floor, and wishes to obtain +} 
from the United States by exchangi, 
other lands in the vicinity, besides ra) 
permanent instead of a revocable pe; 
reservoir site, that San Francisco has 
fore Congress for two months or so. 
given Mr. Johnson and his friends, and 
Spring Valley Water Co., which of cou; 
to retain its monopoly of the water ; 
San Francisco, an opportunity to re: 
efforts to defeat the Hetch-Hetchy prop 

Mr. Johnson appears to think that Con 
not the Secretary of the Interior should 
the use-and-beauty features of this co) 
This raises a question which may be dis 
connection with Mr. Johnson's criticis 
where in this issue, of remarks we pub) 
Jan. 21 regarding some of the broader a: 
this whole matter. 

The remarks in our issue of Jan. 21 1. 
the desirability of having a wise admini:- 
of all the national reservations were int. 
be in the interest of preservation of thes 
vations for the uses to which they wer 
cated, in so far as that is not incompatih 
certain great public uses which we do not! 
our national authorities intended should }). 
looked when creating these reserves. Mr. J r 
does not appear to be aware of the very . 
opposition that now exists, in many parts 
West, to the policy of the government in 
aside and maintaining these reservations f, 
lic purposes. If too heavy restrictions ar 
upon the utilization of the great natu: 
sources of these immense tracts of land 
people of the West will be more bitterly 0; 
than they are now to their segregation: 
that section of the country is growing rapid n 
population and influence, there will alway 
danger that the government policy regarding 
these areas will be reversed. Mr. Johnson and 
his friends must reckon with the unfortunat 
but nevertheless stubborn fact that a very larg 
percentage of the population of the United States 
East or West, does not’appreciate the necessity 
for and value of conserving the natural resources 
of the country for the most utilitarian uses, and 
fails even more signally to have any appreciation 
whatever for conservation of natural scenery 

In proposing, as Mr. Johnson evidently 
that such questions as the one now at issu 
should be left to Congress rather than to an 
ecutive officer of the government, we think |! 
making one of the greatest mistakes that cou 
possibly be made by any one who has the p: 
servation of the natural scenery of any or al! of 
the reservations at heart. This is not said as 
a reflection upon Congress, but merely in recog 
nition of the fact that in all such matters as this 
a necessarily heterogeneous assemblage of lezis- 
lators, whether national or state, is not a 
body to pass upon technical administrative qu: 
tions, and particularly those involving esthe! 
It is of course eminently proper that Cong 
should outline policies, and if in the present 
it has not done so clearly, so far as water-su) 
reservoirs and canals in national reservations 
are concerned, then it would doubtless be well 
for it to make its exact meaning clear by 
amendatory legislation. But to require 
every application for necessary governme! 
authorization for reservoir sites and conduit 
rights-of-way should be brought before Congr ss 
would entail upon that body duties which it S 
neither the time nor knowledge to fulfil. M:oi- 
over, there would be an equally good excus« r 
Congress to hear disputed questions about f t 
and mine privileges in all the forestry and « 
national reservations. Under such condi 's 
there would soon be found at Washington 4 t 
lobby of water-supply, water-power, lumber 
mining interests that would not only cor 
the time and increase the attempts to corrup' 
otherwise wrongly influence members of 
gress, but would also threaten damage 
reservations compared with which any po 
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The San Francisco Water Supply and the 
Yosemite National Park. 


in to thank you for a copy of the News 
21 i\iaining my reply to your first editorial 
ous comment. I will try to cover every 

l iKe. 
I did n ican to evade the question of the specific 
tch-Hetchy and to the public interests 
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tt ngs, but my written brief covering this 
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1 you in my previous letter. I simply presumed 
ou were more interested on the engineering side 
e of natural beauty, and this would not 
| am very glad to meet you on the aesthetic 
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era cf th: Tuolumne River, with 
wild. incomparable river scenery be- 

‘ec SS Canuot be permitted to this 

's to hive value for drinking pur- 
of the park must pass from the 

* ~ ated Statcs to that ef San Fran- 
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(2) You cast discredit on the report of Col. Mendell 
b.cause it was made ‘‘thirty years ago.’’ But neither 
the Sierra nor the problem has changed in that time 
Tho report was made by a distinguished engineer in the 
employ of the city, and it occupies over 200 pages with 
and plans, and describes 14 sources of supply 
lagersoll once said in reply to an objection that that 
wes “an old argument,”’ that any argument is new until 
it is confuted. : 

But how would it do to cite the contemporary state- 
ments of two members of the committee now represent- 


mops 


ing the city’s interests in Congress? I am informed that 
J. D. Galloway stated before the Commonwealth Club 
ia San Francisco in 1907 that he was familiar with the 


fiara Nevada Mountains from the Yuba to the Tuclumn 
and said: 

‘Thre is no question but that a good quantity of water 
can Uc obtained anywhere in this region.”’ 

Warren Olney, the only Director of the Sierra Club 
net opposed to the Hetch-Hetchy scheme, told the others 
of the board that he recognized that there were other 
sources of supply, but that the people had been “edu 
cated up’’ to the Hetch-Hetchy and therefore it ought to 


be given to them! 

(3) As to the vote of Nov. 12, it is futile to interpret 
the reasons for voting either for or eguinst the propo 
sition. Doubtless not all the ‘“‘no se wre fightiog for 
Hetch-Hetchy: Equally certain it is tht an 1 th 
“‘ayes’’ were passing judgment on the issie the ayes 
were rcinforced, I am told, by the large numb of 
sons who are eager for public improvemcn that b: 
wo'k and financial outlay. But even if only 500 instead 
of 5,000 had been found voting no, it would not ching 
the principle. We d ny that San Francisco's shunt 


the deciding voice 
could be brought to demand by a |i 
control of the water : : 
scenic features of the great cataract Would you « roy 
Nisgara to give commercial advantage to Buffaio? 

(4) Your plea for the ‘wise administration” of 
vast segregated whole question W 
is wise administration? Is it wise administration to ¢ 
stroy one of the the whol 
country, evidence, without 
compensation, 
destruction of the 


No doubt on a popular vote Buffa 


above 








areas”’ 


most woaderful valleys in 
uni.cesstrily, on ex-parte 
witbout against the wholesai> 
regard to the main 
purpose for which they are vod—the enjoyment by 
the whole pcople? Should San Francisco have had a 
grant of the Yosemite Valley for a water reservoir forty 
years ago because, as you say, ‘‘after all, but an in 
finitesimal part of th: 
will ever see the wond.rs”’ of 
is objecting to a “prop r use” of the N 
It is the improper use of it 
tide of pretest against the Gerficeld grant all over th: 
country. Indeed, John Muir himself has suggested o1 
available source in the Sierra Reserve, and in the Au- 


guarai.tecs 
forssts, without 


r.ser 


whole population of the country 


these r gious? No o% 
itional Park. 


that is causing the rising 


gust ‘‘Century’’ I wrote as follows 
Let us say at once that we hold human life more 
sacred than scenery, than even great natural wonder- 


lands, vastly as they contribute to save life and promote 


happiness; and if that were the issue, if San Francisco 
could not otherwis*’ obtain an abundant water-supply, 
we should be willing to dedicate to that purpose not 


only Hetch-Hetchy, but even the incomparable Yosemite 
itself. But this is not the contention of Secr tary Gar- 
field in the official document granting the request. The 
administration’s position is not that the step is a last 
resort, that no other source is adequate, but that H_tch- 
Hetchy affords the most abundant and cheapest available 
supply of pure water. 

Are these the words of an impracticable and unr:a 
sonable extremist, who cares only for the aesthetic and 
not at all for the thirsty citizens of San Francisco? 

(45) Back of all the intrinsic objections to this necd- 
less sacrifice of great natural beauty and of the intcr- 
ests of the traveling and camping public, who swarm to 
the Park in increasing numbers from the lowlands— 
whom, by the way, you leave out of account in saying 
“the people of the vicinity will always have a first 
claim’—is the broad national question: Shall Congress 
sit by and see national property worth $10,000,000 for 
water power given away without a thorough and im- 
partial investigation of the necessity? In my opinion, 
the whole question should have been referred to Con- 
gress by the Secretary of the Interior. His action has 
been technically correct and virtually wrong. It is an 
example of that reprehensible willingness to accomplish 
what may be thought to be a good purpose without due 
regard to the spirit of the law. I much mistake the 
temper of Congress if it shall refuse to review such 
action. 

(6) It would have tended to the enlightenment of your 
readers if you had kindly explained the difference be- 
tween my statement that the Spring Valley Co. does not 
fix the rates and yours that ‘‘to al! intents and pur- 
poses’’ it does fix them. I sincerely misunderstood your 
position. Having done this, will you kindly tell me 
whether the city has the right to condemn the franchise 
and properties of the Spring Valley, and, if so, why it 
has not done so? 

Respectfully yours, 
R. U. Johnson. 
83 Bast 17th St., New York City, Jan, 25, 1900. 





{In a lengthy illustrated general a: 1d 
also in an editorial elsewhere in this i we 
have continued the attempts made in our orig 
inal editorial note (Jan. 7) and in our discus 
Sion of Mr. Johnson’s previous letter (Jan. 21) to 
present both sides of this subject, as well as its 
relations to other and more far-reaching ques 
ti We shall therefore touch here upon on 
a few of the points which Mr. Johnson now 
raises. 

We think Mr. Johnson and h issociates are 


not 
Hetch-Hetchy reservoir is 


warranted in 


assuming that in 
built the logical con- 


will be to exclude campers from the 


sequence 


whole drainage area above So far as we know 


i 
nothing of the sort has been attempted or 


pro- 
posed in the case of other drainage areas in na- 
tional reservations which have been drawn upon 
for the water-supply of cities of the West. Much 
more might be said on this point, but it seems 
unnecessary to go into it further here, particu 
larly as Mr. Galloway makes some very perti- 
nent statements on the same subject in the letter 
which follows. 

As to the significance of the popular vote in 
San Francisco, Mr. Johnson, not we, raised that 
question. He said (Jan. 21) “the votes against 

measure numbered five thousand,” and in- 
d them as prompted by a desire to save 
h-Hetchy Valley. We pointed out that 

e votes for it were six times as great, and that 


probab'y few of the negative votes had any re- 
lation to the natural scenery 

I Jo ) parently quite misunderstands 
( 1 Ks ling I Mendel! report Our 

ngineer'ing readers however, will thoroughly 
| { f that no diseredit is thrown 
‘ any ¢ f ‘ fag we did in our issue 
J =! remarks by Mr. John- 

: ces to an engineer 
re t ) year » are not accepted 

I f i nh matt is the best available 

) ‘ . } ) In the way 
of mor y 1dd that 

co 1 by Col 
} < | rrigation 

a I ) ! i} r the other 
‘ ! } 1d- 
var » of San F reeds; » that 
vhile Col] ®ten le ’ © he 
fin \ rr} 1 co ( 
and th he not t ! 
at all. 

Mr. Johnecn refers in ) iin 
statements by M ID. Gatie 1 3 
previous letter he ref red. th . tate by 
Mr. C. E. Gruncky. Letters f > the ‘ neers 
follow and give ec detaited ers to many 
of Mr Johnson's n essarily vague generaliza- 
tions on the iter-supp I blem which con 
fronts San Francisco. Mr. Grunsky, while city 
engineer of San Francisco, made the original 
investigitions, est! ites and recommendations 
for the proposed Tuolumne supply and Hetch 


eservoir 


Hetchy R 


Mr. Johnson is solicitous about the $10,000,000 
worth of water-power which he thinks San Fran- 
cisco is to filch from the United States. Water 
power of that or any other value cannot be 
developed at the proposed reservoir site with- 
out a reservoir, to which Mr. Johnson is op- 
posed. But Mr. Galloway states that the city 
will develop no power except that it uses for 
pumping its own water over a considerable ele- 


vation and what it is bound to furnish at cost to 
irrigation districts (public districts, not 
companies). 


private 


We seize this opportunity to comment on re- 
marks by Mr. Johnson or his colleagues as to 
the Hetch-Hetchy reservoir being a blot on the 


landscape, instead of a substitute of another 
kind of beautiful natura! scenery, the argument 
being that the reservoir will be drawn down 
and thus expose slimy mud flats, or the like. 
All the descriptions of the proposed reservoir 


site picture it as a relatively flat meadow, with 
very precipitous sides. The views which we 
show elsewhere convey the same general idea. 
If this is correct, the reservoir would have to 
be nearly emptied before the bottom would be 
exposed, 
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As to who really fixes water rates in San 
Francisco—the city, the water company or the 
courts—we have already expressed ourselves as 
clearly as possible within our present space 
limits, and as fully as seems necessary to this 
discussion. 

A somewhat close intimacy with municipal 
ownership matters for twenty years past, has dis- 
closed to us not a single instance of the exercise 
of condemnation proceedings to secure a water, 
lighting or other plant which a city wished to 
convert from private to public ownership. By 
condemnation proceedings we mean acquisition 
by eminent domain. Where cities have bought 
out private companies it has been by mutual 
agreement, embodied in the franchise granted 
by the city or aimed at subsequently by the two 
parties, or else it has been through specific leg- 
islative authority. We have always understood, 
and we have just been informed by both ex-City 
Engineer Grunsky and Mr. Galloway, that the 
city of San Francisco has no contract or legis- 
lative authority by which it can compel the 
Spring Valley Water Co. to sell its works. 

And now we trust that after all the space we 
have accorded to Mr. Johnson’s letters, and to 
the voluntary presentation elsewhere in this issue 
of quotations from the writings of his colleagues, 
that he will consider this discussion closed, ex- 
cept in so far as he may wish to deal further 
with the specific question in which he is inter- 
ested and on which he is so competent to write 
or speak—the effect of the proposed Hetch- 
Hetchy Reservoir on the natural beauties of the 
Yosemite National Park. 

Letters by Mr. Galloway and Mr. Grunsky fol- 
low immediately.—Ed. ] 

Sir: A statement by Mr. Robert U, Johnson in a 
recent letter to you regarding the water-supply of San 
Francisco requires some explanation. San Francisco, 
in an endeavor to secure water, has settled. upon the 
Hetch-Hetchy Valley, in the Yosemite National Park, ly- 
ing in the Sierra Nevada Mountains, as the best place 
to secure and store the water. The largest portion of the 
valley now belongs to San Francisco, the city having 
purchased it from private owners. The remaining lands 
belong to the National Government. San Francisco also 
owns lands outside the valley, but lying in the Yosemite 
Park and Forest Reserve. In granting a permit to San 
Francisco to use the waters and the valley as a reser- 
voir, the Secretary of the Interior required that San 
Francisco exchange with the Government, the lands 
outside the valley for those therein. To this Con- 
gress must consent and a bill is now being considered at 
Washington having in view the transfer of these lands. 

The use of the valley as a reservoir would convert 
a meadow into a lake. The project has aroused violent 
criticism from the local water monopoly, which will not 
here be considered, and from nature lovers. The pro- 
tests of the latter deserve consideration because a prin- 
ciple is involved. 

Mr. Johnson has been in the forefront of the agitation 
to prevent San Francisco using the Hetch-Hetchy Val- 
ley. One of the principal statements made by him is 
that San Francisco can go elsewhere for a water supply. 
Mr. Johnson quotes a statement which I made in dis- 
cussing a water-supply for the city before the Common- 
wealth Club of San Francisco to the effect that there 
are many sources of supply in the Sierra Nevada. By 
implication I reinforce in this statement the contention 
that it is unnecessary to use the Hetch-Hetchy Valley. 

I submit that ft is possible to take a single statement 
from a given article and prove the direct opposite from 
the meaning shown by the context. The statement as 
quoted is correct. There are many sources of supply 
in the Sierra Nevada. There are also sources of supply 
available everywhere in the. United States. It is a physi- 
eal possibility to take the waters of the Hudson River 
at New York, distil them and by pumps and pipes, 
carry this water over 3,000 miles of mountains, plains 
and deserts and supply San Francisco. 

Mr. Johnson needs to be reminded of the American 
definition of an engineer—one who can do for one dollar 
what anyone can do for two. An engineer in discussing 
the water-supply of San Francisco must consider the 
cost, otherwis discussion is as sound and fury, signi- 
fying nothing. Unlimited capital can do anything, but 
a municipal undertaking is as subject to economic laws 
as any other business. 

The following discussion of the problem and of the 
various sources of water-supply which have been con- 
sidered as possibly available for San Francisco is taken 
from a brief prepared for another purpose: 





The Requirements of a Supply. 
The first essential, and one which must be constantly 
borne in mind, is that the supply of water must be at a 


cost which the city can pay. A charter limit is placed 
on the possible debt and a more effective limit is placed 
on the expenditure by a real inability to expend much 
money owing to the severe losses by the citizens in the 
destruction of the city by fire. 

The second essential of a supply is that it must have 
as a vital feature a storage reservoir of large capacity. 
There are seven months in California every year when 
no rain falls. There are periods of two or more dry 
years when the rainfall does not fill the reservoirs. 
Hence the necessity of a reservoir in any use of water 
in California. 

The third essential of a supply is that if water be 
obtained from the Sierra Nevada, electric power must 
be generated and used to lift the water over a spur of 
the coast range of mountains. Water coming from the 
Sierra Nevada must cross the San Joaquin Valley, 60 
miles wide, the floor of which is but a little above the 
sea level. It then must cross the spur of the Coast 
Range, the highest point of which is 730 ft. above sea 
level. The water must be pumped over this summit 
and electric power, generated by the water as it falls 
from the high levels of the Sierra Nevada would be 
used for that purpose. 


The Sources of Supply and Their Availability. 


On the west is the Pacific Ocean. On the north are 
deep straits, parts of San Francisco Bay, which make 
it a physical impossibility to obtain any water, if such 
existed. 

From the south the present supply is now partly 
obtained. A rival of the Spring Valley Water Co., the 
Bay Cities Water Co., did propose a supply from south- 
east of the city of San Jose. Immediate opposition 
arose from the farmers of the Santa Clara Valley. The 
water which -it was proposed to take sinks into gravel 
beds under the farming lands and makes the lands fer- 
tile. The farmers instituted suits in court and the 
water company was enjoined from taking the water 
even in the flood season. The project was then dropped. 

A source of supply is proposed by the Spring Valley 
Water Co. from the Coast Range across the Bay and 
east of San Francisco. This is generally referred to as 
the Calaveras supply on Alameda Creek. About 40% 
of the present supply of San Francisco is now taken 
from this creek by the Spring Valley Water Co. It is 
obtained from wells in the gravel beds at Sunol. The 
proposed plan is to build storage reservoirs and retain 
the flood waters of the creek, These flood waters now 
largely flow into and replenish the gravel beds underly- 
ing a rich farming region. The gravel beds act as an 
immense reservoir of the winter floods. 

The fertility of the farming lands depends upon this 
underground water. The removal of water as now done 
by the Spring Valley Water Co. has taken away the 
permanent water and the farming lands have suffered. 
Suits for damages and injunction have been filed by 
the farmers against the water company and more are 
to follow. Lower down on the creek, from similar gravel 
beds, a portion of the water-supply for Oakland and 
Alameda is obtained and resistance would be offered 
by the company supplying these cities to taking more 
water. 

The courts of California have uniformly held that the 
rights of the farmers to the water under their lands is 
superior to any other right to take the water. It is 
immaterial whether the water is pumped from the gravel- 
bed reservoir or restrained in winter by reservoirs in 
the hills. The result is the same. Instead of being 
able to furnish an increased supply from the Calaveras 
source, the Spring Valley Water Co. is now fighting in 
court to retain the right to take what it now does and 
which forms a large part of its present supply. It is 
not a possible source of supply even for present needs 
and certainly not for the future. 


The Sierra. Nevada Sources. 


There is abundant water in the Sierra Nevada Moun- 
tains. The snow which lies in the higher levels is an 
additional reservoir. Lacking any permanent source of 
supply in the Coast Range, available for San Francisco, 
engineers have turned to the Sierra Nevada. After ex- 
amination, the Tuolumne River was selected as the 
best source and plans made for using it. The present 
action is a part of that plan. 

It must be understood that it is the declared inten- 
tion of the representatives of the city to purchase the 
plant of the Spring Valley Water Co. Its distribution 
system is necessary and its large reservoirs near the 
city are required as a safety measure at the end of the 
long pipe from the mountains. 

On the lower reaches of the Tuolumne River large 
irrigation districts have rights to water. These rights 
have been conserved and with them there is no con- 
flict. 

The discussion of Sierra waters may now turn to 
whether other rivers could be used. To the south lie 
the Merced and San Joaquin rivers. To the north lie 
the Stanislaus, Calaveras, Mokelumne, Cosumnes, Amer- 
ican, Bear and Yuba rivers, in an extent of about 150 
miles. More distant streams are not considered, as be- 
ing too far away. The uses and availability of the rivers 


\ Not 
named will be considered in thei; tie 
north. The necessary requiremen Nee 
and as to the possibility of gen ehingt 
must be constantly borne in mind _ 
SAN JOAQUIN RIVER.—This 
proposed as a source of supply. int 
The water is used by the San ): _ 
supply Fresno. "aT Cay 
MERCED RIVER.—This is the 
through the Yosemite Valley and | ) 
able either for storage or power. | ins 
storage site exists. The water js an 
company at Merced Falls and for i; ss 
company. a 
TUOLUMNE RIVER.—The main + 
posed source of supply. The north | phe 
is used by a small power company ae 
STANISLAUS RIVER.—The south . 
by the Tuolumne Water & Power : Saaee 
around Sonora and in the power P oe 
The same company owns and uses ac 
dams to which were built in the a ne be 


It is a small stream. ae 
The Middle and principle Fork is » th 

laus Electric Power Co., which has i wi ms 

40,000 HP. The company owns thx 

Flat, Kennedy Lake, Kennedy Meadoy 

ley. A dam 200 ft. high is being c 

Valley and others are contemplated 

The North Fork is used by the [ Mine h 
power plant is near Murphy’s. 1 sini 
known as the Highland Reservoir at + 
site. 

After the waters of the three Fork 
they are used by the Merrils mine, n 
They are used farther down by a sma! 
and after that by private irrigation « eS oF 
sides of the river from Oakdale to Sto n, 

CALAVERAS RIVER.—This stream 
the higher mountains. It goes entirely 
and is not available as a source of supp|; 

MOKELUMNE RIVER.—This stream yn 
main branch. The south fork does not rise in th: 
mountains. The principal part is used by the ¢; 
Gas & Electric Corporation at the 30,000-HP 
Electra and by ditches which take the water | 
at Jackson and Sutter Creek. A ditch on th 
side takes water to Mokelumne Hill. This comny 














owns and uses the reservoirs at Blue Lakes, Tw; 
Lakes, Meadow Lake and Bear Valley. It also owy 
the reservoir site at Deer Valley. No other reseryoy 


sites exist on this stream. 

COSUMNES RIVER.—This river does not rise {p th 
higher mountains. The principal reservoir sites a 
owned by the Bay Cities Water Co. 

THE AMBRICAN RIVER.—On the south fork ther 
are several small reservoir sites at Silver Lake, Me 
ley Lake, ete. They are claimed by two companies, the 
Bay Cities Water Co. and the American River Electre 
Co. The latter company uses the water at its powe 
plant near Placerville. Other uses will be referred 
later, 

The Middle Fork Reservoir sites are partly controle 
by the California-Nevada Electric Power Co. on th 
Rubicon River (a branch) and by the California Ge 
& Hlectric Corporation on Silver Creek (a branch 

The North Fork is the smallest of the three al 
while rising in.the high mountains, has no reservoir 
sites. 

After the waters of the three forks combine, they a 
used first by the power plant of the state at the prism 
at Folsom, then by the California Gas & Electric Co 
poration at their Folsom power plant, and then by geld 
dredgers on the lower river. 

BEAR RIVER.—This is a small stream which does m 
rise in the high mountains. It goes dry in summer asl 
is not available as a source of supply 

YUBA RIVER.—The reservoirs of the South Fork a 
owned by the California Gas & Electric Corporatic 
They have five power plants: at Alta, Deer Creek, Ne 
vada City, Auburn and Newcastle. They also suet 
water to the mines of Nevada City an‘ Grass Valle 
and irrigation in the fruit districts of Auburn and New 
castle. 

The Middle Fork Reservoir sites are owned by & 
President of the Spring Valley Water ‘ 





The North Fork waters are used by ‘he Califorus 
Gas & Electric Corporation’s 20,000-H! plant at 0 
gate and also by its Brown’s Valley p'."'; also 


Brown’s Valley Irrigation District. N» reservoir sie 
are used 


After the three forks combine the »*ters are © 
by the Marysville Gold Dredging Co., © \* Marysvill 

Lake Tahoe has been mentioned as jssible sow 
Its waters flow into Central Nevada. has been 
sidered as a source of supply, but © rejected " 
far away and therefore too costly. then . 
water has been taken for the irrigat project © 


U. S. Reclamation Service, at Fallo: ‘ev. 
longer available. 

The list given” abeve covers all of t~ sources of 
ply even remotely available in a phy «a! sems® 
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rvoir at Hetch-Hetchy, is the 


yolumne, wi" francisco, None other is avail- 
earest Stren condemnation of private prop- 
ple without on of their value the Stanislaus 
pty. AS “4 s on it one company with a cap- 
jver to tae 


%) and more bonds will soon be 


of 
ae There are two other companies 


a psn and two private irrigating compa- 
np the same 

= ‘ sent of long-distance transmission 
Tee on ( a. The value of the rivers was 
oop ests and they are all taken up. It 
- yd a ing the irrigation districts on the 
— 7 sission was given the city to use 
os peel r stream exists from which San 
whe 


n a supply which she can undertake 
r financial capacity. 
Johnson and others that the use 


; rancisco can 
0 develop wit 


it is urged 

tel hy Valley as a lake will cut off 
: i r mountains. This is most absurd. 
— a the main line of travel. A few ven- 
= a » up the rocky canyon. For these, 
ge con | be built around the lake, under the 
_ bd of Secretary of the Interior. 
pee? , tion is that campers will be disbarred 
Belge hig mountains of the Tuolumne drainage 
area to prev’ tamination, The city will not ask 
for any more ‘tection against campers than a sub- 
edlew: on their part to the rules now enforced in that 
oe by the army officers in charge. 
Wild claims have been made of immense power which 


might be developed from the Tuolumne by the Govern- 


ment. All the power which can be developed will be 
- in pumping the water over the spur of the coast 
range. It is a problem to find sufficient drop for that 
purpose. The city will release from the reservoir only 


sufficient water for its needs in pumping. A clause in 
the agreement stipulates that any excess of power must 
be sold to the irrigation districts. In this case there 
will be no core to the apple. 

1 am informed that Mr. Johnson was of assistance in 
the setting aside of the Yosemite Park and Forest Re- 
serve. It is unfortunate that those who have rendered 
such signal service to the people in that work cannot 
see the harm they do to their own projects and desires. 
I believe none will dispute me when I state that within 
) years every reservoir site in the Sierra Nevada will 
be ‘used. If San Francisco does not get the Hetch- 
Hetchy reservoir site some one else will. The parks 


and the forest reserves are for use—not by the relatively 


few sight-seekers, but by the millions who will never 
see them. A stupid opposition to any use will create 
a sentiment that will take the reserves from the gov- 
ernment and their destruction will follow. This reser- 
yoir site, more charming as a mountain lake than as 
a meadow, is needed now by nearly a million people on 
San Francisco Bay. In the future the population will 
be far greater. It is not a private enterprise for profit. 
This attempt on the part of a great city to obtain 
pure water and the opposition which Mr. Johnson and 
his supporters are showing, illustrates again the world- 
old difficulty of the many, disorganized and with oppo- 
site minds, to prevail against the organized few. The 
real opposition to the project comes from those who 
make profit of the inability of society to govern and 
provide for itself. A clear conception of the true mer- 
its of the case and of the real use to which Mr. John- 
son's efforts are being put might cause him to modify 
his opinions and his course of action. 
Yours very truly, 

J. D. Galloway, M. Am. Soc. C. E. 

(Balboa Building, San Francisco, Cal.) 
New York City, Jan. 29, 1909. 
Sir: There is apparently in the minds of many who 
desire that large areas of our mountain regions be pre- 
served in their natural condition, a misconception con- 
cerning the future of the drainage area above the Hetch- 
Hetchy Valley, on the Tuolumne River, from which San 
Francisco proposes to divert stored water for the use of 
her inhabitants. The city acquires its rights to water 
under State laws, and has been granted by the Secretary 
of the Interior, the right to use a dam site below Hetch- 
Hetchy Valley. It is proposed to erect a dam in the 
ourse of time which will submerge the valley floor. 
About 1,200 acres will be flooded, of which about one- 
‘alt is now meadow land. This meadow land is now in 


Private ownership and it is understood that San Fran- 
“sco has contracted for its purchase. The drainage area 
above the Hetch-Hetchy Valley from which streams flow 
either dir into the valley or into the Tuolumne, 
which co through the valley, extends to the sum- 
me of th rra Nevada. It has an area of about 450 
“4 Mi., or over 280,000 acres. This drainage area has 
altitude, near the valley, of 5,000 to 7,000 ft. and 
no ‘owar’ the summit of the range where peaks 
song the rise to heights of over 11,000 ft. In 
reg x, ove the valley, San Francisco has asked 
striction». “AG does not propose to ask for any re- 
rss a, except such as will forever conserve this 


such activities as might prove a menace 





to water-supply. Sight-seeing and camping will not be 
prohibited. There will be routes of travel through this 
area, open to lovers of mountain scenery. The higher 
mountains will remain accessible as at present. The 
utilization of the storage sites which San Francisco 
has asked for and to which she is now entitled (Con- 
gress being merely asked to make the permit, instead 
of revokable, a permanent right to use for the stated 
purpose) should be favored by all who are earnest in 
their desire to conserve the higher mountain areas on 
the Tuolumne River as a pleasure ground for the peo- 
ple. It should be accepted as a certainty that the 
Hetch-Hetchy Valley will some day be converted into 
a lake; if not by San Francisco then by irrigation dis- 
tricts or by power companies. The water if stored for 
other than domestic uses may not require the protection 
which can be given to it, if its drainage remains in a 
forest reserve. The outlines of the reserve are subject 
to change at the pleasure of Congress. They have al- 
ready been modified since the reservation was first 
made. The best protection that can come to this region 
will result from the use of the water for the highest 
purpose to which it can be put, domestic use for a large 
and rapidly-growing community. 

The availability of other mountain sources of water 
to supply the needs of San Francisco is relative. The 
Tuolumne is the most available and will afford the best 
water, It will not do to say that San Francisco should 
be content with the water that can be developed from 
near-by sources. If it were possible to make these 
available to their limit through the established private 
water company, which is the active agent in the antago- 
nism to San Francisco's request, or to make them avail- 
able by purchase of the properties of this water com- 
pany and of other rights and properties, it would still 
be necessary for San Francisco to utilize the mountain 
source. 

The impression should 
Hetch-Hetchy Valley is in 
Yosemite Valley. It lies 
distant therefrom a long 


also be corrected that the 
any way connected with the 
on a different river. It is 
day’s journey by road and 
trail. The Forest Reserve is called a National Park by 
courtesy only. But the name Yosemite National Park 
has sometimes been used, even in official documents, to 
designate the Forest Reserve and it is probably due to 
this fact that the impression has gone abroad that San 
Francisco proposes to impair the beauties of the Yo- 
semite, which is in no sense the case. 

It remains to be stated that San Francisco has taken 
no steps to enter upon the development of the power 
that might be generated with the stored water as it 
flows from the proposed reservoirs down the natural 
channels of the river and its tributaries from an eleva- 
tion of 3,700 ft. at Hetch-Hetchy and from 4,700 ft. at 
Lake Eleanor to the proposed point of diversion from 
the river at an elevation of about 2,200 ft. The water- 
supply project, however, involves the development of 
some power lower down along the line of the conduit, 
but this is intended for use in pumping the city water 
over the summit of the Coast Range at Altamont. There 
is no such value in the water-power as indicated in 
the statements of some of those who are opposing San 
Francisco, as any one can learn by investigating the 
bitter experience of some of the power companies that 
have made developments in the Sierra Nevada. 

Whether or not Congress grants to San Francisco 
what she has asked for—the privilege of exchanging 
good meadow land in one part of the reserve for margi- 
nal land at the Hetch-Hetchy, including lands on which 
the dam is located—the right to proceed with the water 
development remains, and the development being a rea- 
sonable and wise proposition for the benefit of a large 
and growing community will undoubtedly be made. 

Cc. E. Grunsky. 

45 Broadway, New York City, Feb. 1, 1909. 


[Accompanying Mr. Grunsky’s letter was a re- 
print of a paper on “The Water Supply of San 
Francisco,” which he presented before the Tech- 
nical Society of the Pacific Coast, Aug. 28, 1908, 
and which may also be found in Vol. XLI., No. 3 
(Sept., 1908), Jun. Assoc. Eng. Soc. In this pa- 
per Mr. Grunsky describes the Tuolumne project, 
together with some of the controversies regard- 
ing it.—Ed.] 





THE PENNSYLVANIA STATE RAILROAD COMMIS- 
son, in its first annual report, asks for enlarged au- 
thority enabling it to prevent stock watering by the 
corporations of which it has supervision. It also rec- 
ommends increased authority to deal with the removal 
of grade crossings and the prevention of an increase in 
their number, The accident reports of the Commission 
show that 14,070 persons were injured on the lines or 
property of common carriers in Pennsylvania during the 
year, and in 1,427 cases the injuries were fatal. Of 
these accidents, 9,088 occurred on steam railways and 
4,982 on street railways. During the year there were 
four accidents on street railways, in each of which the 
number of killed or injured was greater than in any 
accident occurring on a steam railway. 


Annual Meeting of the Canadian Society of 


Civil Engineers. 
The twenty-third annual meeting of the 
Canadian Society of Civil Engineers was held 


at Toronto, in the King Edward Hotel, on Jan. 
28, 29 and 30, with President Galbraith and 
Secretary McLeod in charge of the proceedings, 
and an excellent attendance of members from 
all parts of the Dominion, besides several from 


the United States. 

Reports of the year’s work of the Toronto, 
Quebec’ and Winnipeg branches of the society 
were presented by their respective representa 
tives, Mitchell, Leofred and Schwitzer. The 
printed reports of the council and of commit- 


tees for the past year were submitted for dis- 
cussion in their consecutive order. 

As is largely the custom of these annual busi- 
ness meetings, not only in Canada but nearer 
home, mutch valuable time was consumed to lit- 
tle purpose over the wording of one or two of 
the reports. After the adoption of the Treas- 
urer’s report, there arose an animated discus- 
sion of the question of repayment by the so- 
ciety of the actual cash outlay of members of 
committees while in service for the society, and 
it was rather interesting to learn how momen- 
tous a problem this apparently was. Amid the 
many conflicting views the minds of members 
soon were “in wandering mazes lost,” neces- 
sitating the appointment of a rescue committee. 
The main point at issue is the dividing line be 
tween “ordinary” and “extraordinary” expenses. 

The annual luncheon being disposed of, the 
report of the Committee on the Establishment of 
Testing Laboratories was submitted. 

Your Committee on the establishment of Testing Lab- 
oratories, after a full consideration of the subject, 
begs to recommend: That the Dominion Government be 
approached with reference to the establishment of a 
department of research similar to that lately established 
by the American Government under the United States 
Geological Survey in order to investigate the properties 
of all materials of engineering interest, whether in the 
raw or in the manufactured form. 

Pending the establishment of a National Laboratory of 
Research for the purposes above outlined, we would 
suggest that possibly arrangements may be made by 
the Government with the Universities of Canada whereby 
their staffs and equipment may be utilized as far as 
possible for this purpose. 

Your Committee believes that the establishment and 
encouragement of such laboratories will materially assist 
in the development of the natural resources of Canada. 

>. H. Keefer, 


Chairman of Committee. 
Jan. 9, 1909. 


Immediately an important 
arose over the words “That the Dominion Gov- 
ernment be approached,” etc., on the subject. 
It seemed necessary to some aristocratically in- 
clined minds to settle the question of ‘who's 
who” in the government of the society before the 
august members at Ottawa are “approached”; 
should it be the committee whose members had 
already studied the subject and presumably 
were the best qualified members to do the “ap- 
proaching,” or should the higher officers of the 
council cram for the occasion? After rescind- 
ments, motions and amendments, it was decided 
that the council, with the committee and such 
other desirable persons as might be selected 
should carry out the recommendations of the re- 
port. 

The time consumed over this social question 
left but scanty time to discuss the perennial 
cry of “Canada for Canadians” in the matter of 
professional employment, before the meeting 
was closed to allow members to attend a reception 
at Government House by Lieutenant-Governor 
Gibson and Mrs. Gibson. 

The society met at 7.30 p. m. in the Convoca- 
tion Hall of Toronto University to listen to the 
very able and interesting address by the retiring 
President, Dr. John Galbraith, upon the education 
and duties of the engineer. After the thanks of 
the society to Dr. Galbraith for his very efficient 
administration of the society affairs in the past 
year and for his address had been presented, 
the members and associate members of the so- 
ciety became the guests of the undergraduates 
of the Faculty of Applied Science of the Uni- 
versity at their twentieth annual dinner. We 
do not usually do more than mention the social 
events of an annual convention, but this was 
an unusual event and deserves more than pass- 


social question 
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ing notice. There were just 706 student hosis 


and over 100 guests. The tables were set in the 


large drafting room of the University, and its 





ample ability to accommodate comfertably al- 
most 1,000 persons %t tables will convey 
some idea of its great floor space. The catere 
of the occasion performed his Cuties inost satis- 
factorily. The student hosts “went the Hmit’ 
from their viewpvint of entertainment and 
pr ’ @ < r gt of th o is.0 T 

I ‘ ! ed ti vast ind va i 
cpCcro cgfe d $3 which h.s become 

» ] n t a feature in the |} ( education 
of 1 é ter day 1 with hich their lust 

snged hos the eve f rained em i 

doit ui It was very enjoyab occa- 
sion an the cmbryvo cngfnes are t pe 
gratulated cn it success. A handso.re servi 
of silver was presented by the students to Dr. 
Galbraith. 

Friday the 20th \ 3 givon up to an excursion 
to Port Colbor: nd Wel 12, for which a spe- 
Cial train was supplied by the courtesy of t 
Grand Trunk Ry. Co In the eve ig t - 
nual dinner of the soci s l King 
Edward Hotel 

On Saturday the election ef oMcers for th 
coming year was held and the business of th 
meeting concluded. The following were cilected 


officers of the society: 

President, Geo. A. Mountain, of Ottawa. Vice- 
Presidents, G. J. Desbarats, of Quebec; H. N. 
Ruttan, of Winnipeg, and W. F. Tye, of Mon- 
treal. Members of Council, C. R. Coutlee, of 
Ottawa; F. W. W. Doane, of Halifax; A. E 
Doucet, of Quebec; N. J. Ker, of Ottawa; R. S. 
Lea, of Montreal; J. G. Legrand, of Montréal; 
Duncan MacPherson, of Ottawa; R. A. Ross, of 
Montreal; and J. E. Schwitzer, of Winnipeg. 


Annual Convention of the Illinois Society 
of Engineers and Surveyors. 


The 24th annual meeting was held at the Great 
o7 


Northern Hotel, Chicago, on Jan. 27 to 29, with 
an attendance of about 125 members and visit 





ors. At the opening session in the afternoon of 
Jan. 27, Dr. W. A. Evans, Health Commissioner 
of Chicago, delivered an address of welcome on 
behalf of the city After a few formal] remarks 
he took up the subject of public health and its 
relation to water supply and sewerage, referring 
particularly to conditions at Chicago and to the 
development of serious conditions along the 
south shore of Lake Michigan due to the rapid 
development in that region, and the establish- 
ment of municipalities which utilize the lake 
both for water supply and sewage disposal. He 


referred to the special commission organized in 
1908 to consider remedial measures for the pro- 
tection of the lake as a source of water supply. 
This commission includes representatives of 
State and municipal boards of health and other 
bodies interested, as no improvement can be 
effected except by some concerted and cooper- 
ative action. A response to this address, on be- 
half of the Society, was made by Mr. J. A. 
Moore, Engineer of the Board of Local Improve- 
ments of the city of Chicago. 

GOVERNMENT CONTROL OF PUBLIC 
UTILITIES.—The annual presidential address 
was delivered by Mr. Chas. B. Burdick (Chi- 
cago), who took for his subject “The Government 
Control of Public Utilities.” he address re- 
viewed the growth of these utilities, and the 
problems which develop with such growth. The 
necessity of government control was pointed out, 
especially where questions of public health are 
concerned, as in the case of water-supply and 
sewerage systems. Many municipalities, how- 
ever, are apathetic in this matter, especially 
when the service is rendered by a municipal 
plant. On the question of water rates, Mr. Bur- 
dick stated as follows: 

In Illinois, the law gives the municipality the right to 
fix the just rates which shall be charged by the water 
companies, subject to review by the court upon applica- 
tion of the company In the cases that have been 
brought to the attention of the court, the rates of the 
cities have been set aside (without exception) on the 
ground that they were unreasentbly low This is not 
surprising. for the city councils have approached the 
problem without knowledge of the fundamental principles 


of rate making, and withovt the data upon which to ap- 
ply these priuciples. The influence of politics is often 
(it, and the counil is further handicapped by being 
informed only as to one side of the case. The result is 
iuevitably an uoreasonable rate. 
Th: court labors under no such handicap. Politics 
co°s not reach the judge. He is a Cisintcr-sted party, 
end although rate-meking is a new thing to him, he is 
possessed of a | gal mind, aad is accustomed (o the study 
of new problems and the weighing of evidence. It is 
net difficult fo- such a mind to grasp the principles of 
rate-meking. The court is at a disadvantage in not 
biigg an expert as to valucs, aad the tesimeny on this 
roint is very confusicg. In cesvs that bave been tried, 
however, the retes established by the city have been 
» manifertly urrecse1abe that an approximation of 
values was sufficient to overthrow them 
Iu the end, the court musi be the judge, but much 
time and money would be saved if this matter of rates 
cas:s of disagr em at between ciiies and companies) 
could be passed upon by some tributal having the cond- 
dence of both parties, posscssing the abilily to approzc 
ch problems and the facilities for the necssary 


v.ctigations 

















Sewerage. 

The report of the Committee on Sewers re- 
viewed the competition between pipe, brick and 
‘oncrete as materials for sewer construction. It 
ntimated that there is really little to fear from 
the damage of c rete by acids or even by 
k2li soil in the arid rege end in any case 
solvents would prove as injurious to the cement 
mortar of a brick sewer as to the concrete 

wer. In brick work, ihe thickness of the shell 
can be increased only by additional rings of 
brick. about 4 ins. thick. In concreie work, the 
thickness can be increased by amounts as small 
°s %-In. to give the necessary increase of strength 
for larger diameters witlrut an excess of ma- 











A paper on “Sewer Work at Clearing, IIl.,”" was 
read } Mr. H. L. Kellogg, Engineer of the Chi- 
caco Transfer & Clearing.Co. This company has 
acquired a large tract of land adjacent to Chi- 
cngo for the purpose of establishing a freight- 
ar switching yard for the joint use of a number 
cf railways (Engineering News, Jan. 2, 1902), 

d of developing a manufacturing district. The 

werage System was designed by Mr. J. W. 
Alvord. The section described in the paper is 
for the purpose of accommodating several small 
plants and affording a larger outlet for the 
sewers of the village of Clearing. It is about 
14% miles long, circular in cross section, with a 
diameter ranging from 69 ins. to 57 ins., and a 
grade of 6.05%. The depth of cut was from 12 
to 16% ft. 

The sewer is of concrete, without reinforce- 
ment, the thickness being 9 ins. and 10 ins. It 
is composed of a 1:3:5 mixture of Portland ce- 
ment, sand and washed gravel varying from ‘4- 
in. to 1% ins. The excavation was done ly a 
steam shovel having a 1%4-yd. bucket and an 
exceptionally long dipper arm. Materiais were 
handled in cars on a track laid alongside the 
trench. The lagging was left in place for 48 
hours, and the gang which removed the forms 
and sheeting filled in about 12 ins. of earth to 
protect the barrel of the sewer. About 4 or 5 
days later (when the concrete had set) the back- 
filling was completed by a light steam shovel. 

A paper on “Sewer and Culvert Design” was 
read by Mr. Ernest McCullough (Chicago), re- 
lating particularly to reinforced concrete. With 
regard to concrete construction, no reinforce- 
ment was considered necessary for diameters 
less than 4 ft. in monolithic concrete, but for 
larger diameters its use may effect a decided econ- 
omy. For molded concrete pipes, reinforcement 
will be needed in diameters of over 18 ins. Mr. 
McCullough expressed the opinion that all large 
concrete sewers of circular section should be re- 
inforeced, and that plain concrete sewers should 
be thickened at the sides in order to resist the 
thrust from the arched top. He thought also 
that many sewers are being built with an excess 
of reinforcement and others with a deficiency of 
reinforcement. Brick sewers have an advantage 
in a certain amount of flexibility, which is not 
possessed by concrete sewers. 

In the discussion, Mr. Burdick referred to the 
difficulty of ascertaining the pressures to be 
provided for, and the further difficulty of de- 
termining the vertical and lateral pressures due 
to the surrounding earth. He was of opinion 
that inspection would show that very many 
brick sewers are cracked. Mr. Woermann (St. 
Louis) expressed the opinion that the old theory 
of pressure on sewers is wrong. His remarks 


were followed by conside: 
pressures, and the indicat; } 
havior of slides and eaves in ad rae 
discussion on cement pipe f. : - 
was taken up, in which Mr. 1 4 
Editor of Engineering Ney ‘ 3 
of reinforced-concrete pipes 
There are four 24-in. to 42-; 
at the side of the trench, a: 
way as the vitrified pipe. FE 
an embedded shell of expand: 
Water Supp! br 
A paper on “Testing Water siv 
by Mr. J. J. Smith (City | t} 
Forks, N. Dak.) described a n A 
extension is shut off by valv: ’ GI 
Ibs. obtained by a hand pump, ‘ bl 
pressure then noted. Tests M! 
ft. long showed drops of 60 an a des 
214 hours. Numerous tests ; rai 
drop of from 0.2-Ib. to 5.3 Ibs ; | 
Ibs. per min. in one case. Bet! : in 
inspection of pipe laying wa pa 
drop was from 20 to 40 Ibs. p: sys 
tests, it is intended to keep th the 
130 Ibs. and to measure the | thi 
Mr. C. F. Fauntz (City Er ton 
ington) described “A Converti! 2 pe 
Fire Protection Pipe Line.” « : mis 
tends 7,600 ft. through the bu ' th 
beyond this it is reduced to 1 is 
signed for a fire pressure of sid 
umps, but is used ordinar!}; ra 
sure. Changes of direction ar $1 
pipes. The hydrants in the bus 1 
six 2%-in. hose couplings and a . Pa 
connection. as 
A paper on “The Hardness of | ; bri 
pal Water Supplies,” by Mr. E. B thi 
of the Illinois State Water Sur EX 
the majority of these supplies 
When it is necessary to pur 
ditional instaiiation for softe 
tively inexpensive, but the « 
piants for sof ening alone tends to : WwW 
introduction. The laboratory o 
Survey has examined YT separa: 
ply. 
The report of the Commiticc 
read by Mr. H. M. Ely (Cri 
compilation of information r¢ 
works planis: their supply. pi t D 
and the duty performance of ti 
variation in the ratio cf water I) 
burned is very considerat! 
highest where the water is pum? 0 
the mains; this is especial'y 
where triple-expansion engise 
ratio is naturally less at plants h 
systems, requiring high and } 
and filter-operatirng machinery i 
A paper by Mr. W. A. Sha 
tions for the Lake View Pum; 
cagoy,” deait with the fountatio 
engines and engine house which 
by the city plan of bringing cac 
stations up to a capacity of 100,! 
24 hours. The station will have 
the vertical, triple-expansion, cran 
type, each of 25,000,000 gals. 
found better to build a new engin: 
attempt to enlarge and remocle! 
ing. The building is 72 x 175 ft 
supported on concrete piers or 
der each engire foundation ar: 
piers extending to hardpan, wh 
larged to give additional bearing 
caissons in all. The sand excay 
to the lake, the chute having s 
the gravel and stones. he cons 
was done mainly by the aid of 
orange-peel buckets for excavat 
buckets for handling concrete. 








Streets and Roads 
The first paper in this group 

Paving Practice in Chicago,” by 4. M J 
in which it was stated that the | y 8 
wards a decreased use of asphi'' oan 
and an increased yee Of granite b nd 
soted wood block. For street } 
heavy automobile traffic, bitumi 
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~ 6 icrete base. 


ve as asphalt. 


vely used, although it is approximately 
: The creosoted blocks 
used are of long-leaf southern pine, 
th an average of 183 Ibs. of oil per 
y are laid on a 1-in. sand cushion on 
. In some places the pave- 


buckled, due apparently to the blocks 


too close together. 


Built-up wooden 


ft. to 3 ft. square, composed of planks 

2 are being used on the city viaducts and 
ne Granite blocks are being laid exten- 
ea , connection with the reconstruction of 
he t railway tracks. 
A r by Mr. J. J. Smith (City Engineer of 
Gr ‘orks, N. Dak.), described the creosoted 
bk aving now being used in his city, and 


M! C 


rai tracks. 
I iper on “Road Assessments and Repairs 
11 Illinois,” Mr. Joseph O’Brien (Cham- 


Fairclo (City Engineer of Champaign) 
1 a method of brick paving along street 


reviewed the deficiencies in the present 
sys of raising the money 
the k for road improvements. 


and performing 
He suggested 


th e road tax should be paid in cash to the 
tow p, and that the money should be ex- 
pent under the direction of one road com- 


mis r, 
th rk. 


raised from 60 cts. 


who is paid to give all his time to 


He considered that the present tax 
is t small to provide for improvements (out- 
sid f general repairs), and that it should be 


(the present legai limit) to 


$1 on the assessed value of real estate. 
The report of the Committee on Roads and 
Pavements was accompanied by detailed tables 


as to the 


use 


of different kinds of fillers for 


brick paving, and we have summarized this in 
the accompanying table: 


EXPERIENCE WITH DIFFERENT KINDS OF FIL- 
TERS FOR BRICK PAVING. 


Tar and 


As- 


tar Cement 


phalt compos. grout Sand 
23 24 48 


20 
replies. replies. replies. replies. 
Wear of paving under 


heavy traffic: 


Wear of paving under 
light traffic: 


oO 


Asphalt 


rar and 
compos... 


ent grout. 








— 
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Good features. 
Noiseless (2). Not 
slippery (1). Per- 
mits expansion 
(3). Easy to re- 
move and repair 
pavement (3). 
Protects edges of 
brick (1). Does 
not disintegrate 
(1). 


Easy to repair (1). 

Bricks easily re- 
moved (1). Noise- 
less. WBlastic (1). 
Holds blocks rig- 
id (1). Permits ex- 
pansion (1). Wa- 
tertight (2). Pavt. 
ean be used after 
24 hours (1). 


Cheap (1). Protects 
edges of brick (2). 
Keeps bricks tight 
(4). Watertight 
(2). Durable (3). 
Bricks can be laid 
close (1). Not 
slippery when wet 
(1). Wears uni- 
formly (1). 


Cheap and easily 
repaired (8). 
Bricks easily re- 
moved (1). 
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Bad features. 
Bricks get loose 
(1). Slippery when 
cold (1). Loses 
life (1). Bricks 
chip (1). Expen- 
sive (1). 


Brittle when cold 
(1). Runs to gut- 
ter in hot weath- 
er (3). Disinte- 
grates. (1). Slip- 
pery at first (1). 
ard to repair (1) 
Bricks get loose 
(1). Cannot be laid 
in wet weather 
(1). . 
Cracks (9). Hard 
to repair (6). Slip- 
pery (2). Ridges 
at expan. joints 
(2). Poor foothold 
on grades (i). 
Bricks removed 
cannot be used 
again (1). Paving 
must stand before 
use (1). Difficult 
* get good work 


bricks get looge 
(2). Sand washes 
out (1). Bricks 
chip (3). Unsani- 
tary (1). 


‘nd Drainage and Inland Navigation. 


‘per on “Cost and Assessment of Land 


pie I ige,” by Mr. Joseph O’Brien (Champaign), 
‘ i 1 out the difficulty of spreading the as- 


a : nt for the estimate of cost. This is due in 


to the great variation in the assessed value 





‘perty, and in part to the varying benefits 
i, as property of low value may be bene- 


ted much more than that of higher value. A 

paper along the same line, by Mr. T. W. Dappert 
(Taylorville), discussed “The Assessment of 
Railways in Drainage Districts.” A paper by 
Mr. A. H. Bell (Bloomington) dealt with “The 
McGee Drainage and Levee District and Pump- 
ing Plant.” The district embraces nearly 12,000 
acres, and is protected by 15 miles of levee, from 
Y ft. to 14 ft. high, with a top width of 8 ft. 
The levee and muck ditch were made by dipper 
dredges. Mr. Bell considered this method su- 
perior to the use of scrapers and teams when 
the material is wet. It is not given so rightly 
an appearance as the latter. The pumping plant 
comprises two centrifugal pumps having each a 
rated capacity of 28,500 gals. per min. at 125 
r.p.m., with a guaranteed efficiency of 70% at 
18-ft. head and 65% at 9 ft. Each is directly 
connected to a horizontal engine of 225 HP. 

The Committee on Drainage presented a long 
report discussing the proper methods to be fol- 
lowed in the design and construction of drainage 
systems, keeping records of cost of work, etc. 
The report and papers were followed by an ex- 
tended discussion, as so many engineers are en- 
gaged in work of this kind in Illinois. 

Inland navigation was dealt with in two pa- 
pers: one by Mr. J. W. Woermann (St. Louis, 
Mo.) on the gcvernment investigations for a pro- 
posed deep waterway from St. Louis to Cairo; 
the other by Mr. J. B. Bassett (Rock Island) on 
“The Mississippi River Lock at Moline, lll.” This 
lock is provided to give a navigable channel past 
the city of Moline; it is 80 x 350 ft., with 6 ft. 
of water on the sills. It has two pairs of gates 
at each end, but no guard gates. A training 
wall extends upstream from the lock, to separate 
the Moline “pool” or canal from the main chan- 
nel of the river. Part of this is a rock fill, but 
the newer portion has a core wall of reinforced 
concrete. An address on “The Illinois Deep 
Waterway” was delivered by Mr. Robert I. Ran- 
dolph (Secretary of the Illinois Internal Im- 
provement Commission). This is the proposed 
waterway from the Chicago Drainage Canal to 
the Illinois River, for which the people of the 
State have voted in favor of an issue of $20,- 
000,000 of bonds. 


Concrete Work. 

A short paper by Mr. G. G. Stowell (Rockford) 
described a pressure tank for supplying liquid 
to dyeing machines. It is 14 x 5 ft., and 4 ft. 
deep, with walls 8 and 10 ins. thick. The con- 
crete was 1:2:4 mixture, made very wet; the 
sand was all under 14-in. and the gravel 4-in. to 
%4-in. The inside was plastered with %-in. of 
1:1 cement mortar, and given one coat of Toch 
acid-proof paint. The reinforcement consists of 
steel bars. The normal air pressure in the tank 
is from 5 to 7 Ibs., but the tank was designed 
for 25 lbs. 

Some of the papers on sewer work also related 
to plain and reinforced concrete construction, as 
noted above, and the paper on the Lake View 
pumping station included considerable informa- 
tion relative to concrete work. A paper by Mr. 
F. W. Ives (Bloomington) on “Examples of 
Bridge Construction,” dealt largely with the ex- 
tensive use of concrete for large and small 
structures, both in girder spans and arched 
spans. 


Surveying. 

As land and lot surveying (in cities and in 
country districts) is an important feature of the 
engineering work in the State, several papers 
were presented on this subject, and were fol- 
lowed by considerable discussion. Mr. 8S. 8S. 
Greeley, one of the oldest surveyors and engi- 
neers of Chicago, gave an address in which he 
reviewed the gradual absorption of surveying 
as a part of engineering work, so that the sur- 
veyors of the old class (who were surveyors and 
nothing else) are disappearing. He also dis- 
cussed the use of standard measure (a standard 
of length is to be established in the new city 
hall), and of the metric system. He advocated 
the appointment of committees by the Society 
to report upon these two questions. A special 
committee presented a proposed State bill for 
the licensing of surveyors, and after an animated 
discussion a resolution was passed endorsing this 
bill on the part of the society. 


Railways. 

The report of the Committee on Railways re- 
viewed the development of interurban electric 
railways and the Illinois State laws applying to 
such railways. It discussed more particularly 
the supervision of railway grade crossings by the 
Railway Commission. Under the law of 1899 as 
amended in 1907, any railway wishing to cross 
another railway must obtain permission from 
the commission and its approval of the class of 
crossing. If a crossing at grade is permitted, the 
junior road must pay all expenses of construc- 
tion. If a separation of grades is ordered, the 
commission may apportion a part of the expense 
to the senior road, but this part must not ex- 
ceed 33% of the total. The mileage of inter- 
urban electric railways in Illinois has increased 
from 43 miles in 1899 to 1,251 miles in 1908, 
the increase being only 74 miles less than that 
of the steam railways in the State for the same 
period. A paper by Mr. W. E. Burkhalter (Pan 
ama Ry.) described ‘“‘The Relocation of the Pan- 
ama Ry.,” as made necessary by the work for 
the Panama Canal. 


Miscellaneous. 

Mr. C. A. Prout (City Engineer of Wheaton) 
described a system of pocket reference maps 
prepared by him to show the various local 
provements. 


im- 
The original scale is 400 ft. to the 
inch, but with streets shown twice their width 
for the sake of convenience. These are photo 
graphed down to 1,000 ft. to the inch and form 
sheets 7 x 9 ins. A set of eight sheets shows 
the water mains and hydrants (each fireman 
having a copy), sewers, drains, cement side- 
walks, gas mains, are lights, paving, ete. The 
maps are used by the various city officials as 
well as by the engineer's office. Mr. D. W. 
Mead (Chicago) gave an illustrated talk on “The 
Development of Hydraulic Resources and Hydro- 
Electric Plants.” 

The report of a special committee on engineer- 
ing investigations reviewed the work being done 
by the State of Illinois on research lines. This 
includes the work of (1) the Engineering Ex- 
periment Station (2) the Illinois Highway Com- 
mission, (3) the Illinois Geological Survey, and 
(4) the Illinois Water Survey. The report 
pointed out the important relation of such work 
to the work of the engineering profession, and 
suggested that the Society should make known 
to the public authorities its approval and appre- 
ciation of this work on the part of the State. 
Two papers were presented to call the attention 
of the Society to the engineering work of the 
University of Illinois. Prof. John P. Brooks de- 
scribed the work of the Civil Engineering De- 
partment, and Prof. Kenneth G. Smith described 
the work and scope of the Engineering Experi 
ment Station. 

A paper by Mr. C. S. Keating (Adrian, Mich.) 
dealt with the flood protection works at Grand 
Rapids, Mich. Owing to drainage from floods in 
Grand River, a wide and deep channel has been 
formed for the river where it passes through the 
city. The width is 600 ft. for about 14 miles, 
then reducing to 500 ft., and at one point a mini- 
mum of 460 ft. Increased depth provides addi- 
tional capacity at this point of contraction. The 
channel is excavated to a grade line. It is flanked 
by concrete retaining walls in the city and by 
embankments in the upper portion. To handle 
the storm water and sewage there will be an in- 
tercepting sewer for each side of the city, with 
motor-driven centrifugal pumps to discharge the 
flow during high water stages in the river. 

The report of the Secretary showed, for Dec. 
31, 1908, a membership of 200, and a bank bal- 
ance of $884. There were 27 new members elected 
at the meeting. The election of officer’ resulted 
as follows: President, John B. Hittell (Chief 
Engineer of Streets, Chicago); Vice-President, 
John W. Woermann; Secretary, E. E. R. Trat- 
man, Chicago. The next meeting will be held 
at Cairo, Ii, in January, 1910. 





THE OREGON EXPRESS, westbound, was wrecked 
on the Union Pacific Ry., near Dana, Wyo., 150 miles 
west of Cheyenne, Jan. 26. Three passengers were killed 
and nine others injured. The accident is believed to have 
been caused by a broken rail, although a careful inves- 
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tigation has not yet been made. The five rear coaches 
were derailed, while the mail and baggage cars and 
the locomotive remained on the track. 

indi sncipeteniaccinmitints 

AN EXPLOSION IN A COAL MINE near Birmingham, 
Ala., Feb. 2, resulted in the death of 17 miners. The 
mine, which is the property of the Birmingham Coal & 
Iron Co., and is known as the No. 2 Short Creek mine, 
was practically uninjured by the explosion. 

An explosion of coal dust in the Sewickley mine of the 
Keystone Coal & Coke Co., at Madison, Pa., Jan. 29, 
caused the death of two of the 300 miners in the work- 
ings at the time. Reports state that one of the victims 
had loaded a car with slate and, while waiting for it to be 
taken out, fired a shot which ignited the dust raised in 
loading the slate. The two men killed were apparently 
not directly injured by the explosion but were suffocated 
by -firedamp. 





” 





AN INTHRCOASTAL CANAL SURVEY from Boston 
to Florida is said to be provided for in the pending 
‘Congressional river-and-harbor appropriation bill. 

-_——_—— ~~-- — — 


THE OUTLOOK FOR APPALACHIAN FOREST RE- 
serves seems brighter since a 9 to 8 vote in the House 
Committee on Agriculture to favorabiy report the so- 
called Weeks Bill, This bill provides that moneys re- 
ceived from certain public-lands sales shall be set aside 
for the purchase of lands located on drainage areas of 
navigable streams. For the protection of private forest 
lands upon such drainage areas, the Secretary of Ag- 


riculture is authorized to administer such forest lands 
for a term of years. The bill also provides that 25% 


of the revenues received from national forests created 
under the act shall be paid to the state in which the 
forest is located, for the benefit of public schools and 
roads in the state. 

seientaeanensiiniliniiittannntnaniactigs 

A NEW YORK TO MONTREAL WATERWAY, or the 
improvement of the existing waterway between those 
points, is being urged. In Canadian territory this would 
involve deepening the Richelieu River and enlarging the 
Chambly Canal The locks in the canal just named are 
said to be 28 x 118 ft., by 7 ft. deep. The Champlain 
division of the Barge Canal, when completed, will pro- 
vide for boats of 40-ft. beam, 300-ft. length and 10-ft. 
draft. It would be necessary to improve the Hudson 
River navigation between Watcrford and Hudson, as well 
as to make the Canadian improvements, in order to fully 
utilize the Champlain Barge Canal. 

——— 2 - —— 

THE FREIGHT-CAR SITUATION showed a slight im- 
provement during the two weeks Jan. 6 to Jan. 20, the 
surplusage decreasing from 333,019 to 311,664. Practi- 
cally the whole change was in box cars. 

—————___ _ -@-—- - —— —» 

RAISING THE “MAINE” WRECK IS RECOMMENDED 
by Governor Magoon of Cuba in his last annual report 
to Congress before the resumption of independent gov- 
ernment One of the reasons for the work is the fact 
that the wreck has caused extensive shoaling around 
it, so that Havana harbor’s anchorage ground is much 
reduced. 

- — -— -—----—-———_———- 


AN ADDITIONAL WATER FILTRATION PLANT for 
Philadelphia, to be located at the Queen Lane pumping 
station, to have a capacity of some 80,000,000 gals. per 
day, and to cost some $2,000,000 to $3,000,000, is pro- 
posed. Mr. Frederick C. Dunlap is Chief Engineer of the 
Bureau of Filtration. 


—— o-----—_—- 


THB RIVER AND HARBOR APPROPRIATION BILL 
to be passed by the present Congress will carry an ap- 
propriation of about $10,000,000, according to press dis- 
patches from Washington on Jan. 16. The bill will 
provide only for the necessary maintenance and for sur- 
veys for certain new projects. The reason why no larger 
appropriation is deemed wise is the large deficit in the 
Government's receipts and the insufficient time before 
the life of the Congress expires on March 4 to formu- 
late a general River and Harbor bill. 

_— ee _-— _-—_——_- 

THE REGULATION OF TIMBER CUTTING on private 
lands located in important drainage areas in California 
was er by a bill drawn for introduction in the 


California Legislature. The bill is being promoted by 
Mr. G. B. Lull, State Forester. Friends of the bill ad- 
vance, in its support, that the State Supreme Court of 


Maine has held that the Legislature of that state could 
legislate to the same end. 
—_—— * ee 


A $500,000,000 BOND ISSUB for waterways improve- 
ments and the creation of a waterways commission are 
provided for by two bills introduced in Congress on 
Jan. 26 by Representative Joseph E. Ransdell, of Louis- 
iana, and others. The amount of bonds to be issued in 
any one year would be limited to $50,000,000. The 
bonds would be redeemable in ten years from the date 
of issue and would bear 2% interest. The proposed 


commission would be made up of four Senators chosen 
by the Vice-President of the United States, four Repre- 
sentatives selected by the Speakor of the House and 
seven other members, These seven, who would be ap- 
pointed by the President, would include two members 
of the Engineer Corps of the army, two civil engineers 
in private practice, two citizens experienced in trans- 
portation, and one other citizen. 


+ 
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THE DEMAND FOR CAST-IRON WATER-PIPE in 
Japan is increasing, according to a report by Mr. John 
H. Snodgrass, U. S. Consul at Kobe. Five years ago, 
Mr. Snodgrass says, the total sale of cast-iron pipe in 
his consular district amounted to only $113,402, as com- 
pared with $693,684 in 1907. The United States enjoys 
less than one-third of this trade, its imports into Japan 
in 1903 being $21,688, and in 1907, $184,016. The de- 
mand is 
for substantial pipes, which are not only strong, but 
are light and easily transported and installed; tubes of 
heavy design will not prove satisfactory here as the 
water-supply for nearly all cities and towns is con- 
ducted from the mountains and it is quite difficult on 
account of the primitive modes of conveyance to handle 
‘other than these types. In many places, however, the 
water-supply from the mountains is secured through 
conduits made of cement. 

If American trade is to be increased, Mr. Snodgrass 
states, it will be necessary for American manufacturers 
to have their own agents on the ground. 





Personals. 


Mr. A. W. Swan has been appointed Resident Engineer 
of Montreal Harbor. 


Mr. Ernest Stenger, General Superintendent of the 
Utah Lines of the Denver & Rio Grande R. R., has re- 
signed. 


Mr. A. D. Page has resigned his position as Principal 
Assistant Bngineer of the Chicago, Rock Island & Pa- 
cific Ry. 

Mr. D. M. Hattie has been appointed Superintendent 
of the motive power and car department of the Central 
Vermont Ry. 


Mr. James B. Ladd, M. Am. Soc. M. E., and Mr. David 
Baker, M. Am. Inst. M. E., have formed a corporation 
under the firm name of Ladd & Baker, Incorporated, and 
will carry on a general consulting and contracting engi- 
neering business. Their offices are in the Real Estate 
Trust Bldg., Philadelphia, Pa. 

Mr, J. M. Stark has been appointed Engineer in Charge 
of Construction of the Chicago, Rock Island & Gulf Ry. 
from Wildorado, Tex., to the New Mexico state line, 
and of the Tucumcari & Memphis Ry. from that point 
to Tucumcari, N. Mex. His headquarters will -be at 
Tucumcari, N. B. Both lines are parts of the Rock 
Island Ry. system. 

Mr. Milnor P. Paret, M. Am. Soc. C. B., Chief Dngi- 
neer of the Kansas City, Mexico & Orient Ry., has re- 
signed to take up private practice in partnership with 
Mr. E. J. Beard, M. Am. Soc. C. E., Chief Engineer, 
Philippine Ry. construction. Mr. Paret will be suc- 
ceeded by Mr. Walter W. Colpitts, M. Am. Soc. C. E., 


Assistant Chief Engineer of the Kansas City, Mexico &- 


Orient. 

Mr. J. F. Hinckley, M. Am. Soc. C. B, Chief 
Engineer of the St. Louis & San Francisco R. R., 
has resigned and was succeeded, Feb. 1, by Mr. M. C. 
Byers, Engineer of Maintenance of Way of the same 
line. The position of engineer of maintenance of way 
is to be abolished. Mr. Hinckley has opened an office 
as consulting engineer in suite 1423-5 Syndicate Trust 
Bldg., St. Louis, Mo. 

Messrs. Werner Nygren, Theodore S. Tenney and Ar- 
thur K. Ohmes have formed a copartnership under the 
firm name of Nygren, Tenney & Ohmes, to succeed, by 
arrangement with his executors, to the practice of Alfred 
R. Wolff, whose death was announced in Eng. News, 
Jan. 14, 1909. The members of this partnership were 
Mr. Wolff’s principal assistants and will complete all 
work which was in his office at the time of his death. 
Their offices are at 907-916 Fulton Bldg., New York City. 

Mr. John I. Beggs, Assoc. Am. Inst. HB. E., Past Presi- 
dent of the American Street & Interurban Railway As- 
sociation, and head of the public service companies of 
Milwaukee and St. Louis, has resigned as President of 
the Laclede Gas Light Co., and of the United Railways 
Co., and as Vice-President of the Union Electric Light 
& Power Co., all of St. Louis. He will continue, it is 
reported, as President and General Manager of the Mil- 
waukee Electric Railway & Light Co., and of the Mil- 
waukee Light, Heat & Traction Co. 

In connection with the development of the Graduate 
School of Applied Science at Harvard University, under 
the McKay bequest, the two following appointments 
are announced: Mr. George F. Swain, Vice-President, 
Am. Soc. C. E., at present in charge of the Department 
of Civil Engineering of the Massachusetts Institute of 
Technology, has been appointed Professor of Civil Engi- 
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——stne 
neering in the Graduate School of Appli. 
Harvard University. Professor Swain was me ox 
Francisco, Cal., in 1857 and graduated a — 
ehusetts Institute of Technology in 1877 pas 
quently studied for three years at the Roy Bf 
ing School in Berlin and upon returning ¢ me 
try, became an instructor at the institute, | pros 
tinued as a member of the faculty from 12 af 
time of his recent appointment and has be. ey 
of Civil Engineering since 1887. Professo; a 
served in connection with a number of » ry = 
commissions. He has been, since 1887, Co: ug 
gineer of the Massachusetts State Railroad bree 
and engineer-member of many special com ae 
grade-crossing elimination. As a member of sa 
Transit Commission since its organization m 
has been actively interested in the constru. “ 
Boston subways. Professor Swain is a Past | t of 
the Society for the Promotion of Engineer: 1ea- 
tion. 

Mr. Harry E. Clifford, M. Am. Inst. E. FE ssor 
of Theoretical and Applied Electricity at the hu- 
setts Institute of Technology, has been app: Pro- 
fessor of Electrical Engineering in the Grady hool 
of Applied Science of Harvard University. ssor 
Clifford was born at Lowell, Mass., in 1866 an ved 
the degree of B. S. in B E. at the Massachus: nsti- 
tute of Technology in 1886. He received an liate 
appointment as a member of its teaching staff to 
the rank of assistant professor in 1895 and ¢ t of 
professor in 1904. From 1904 to 1907 he w ting 
head of the Department of Electrical Eng ring. 
Shortly after his graduation at the Institute. was 
registered for three non-consecutive years in the Grad- 
uate School of Harvard University, taking advanced 


courses in mathematics and mathematical phy 
Obituary. 

Smith Edward Lane, Commissioner of Parks of New 
York City from 1878 to 1883, died Feb. 1 in New York 
City. He had been suffering for some time from 
chial trouble. Mr. Lane was born at New York 
1829 and was descended on both sides from families 
continuously resident on the island of Manhattan for 
more than 200 years. He graduated at the University of 
the City of New York in 1848 with the degree of A. M. 
From 1898 to 1902 he was a member of the Board of 
Commissioners of the New East River Bridge, now the 
Williamsburg Bridge, serving also as secretary of the 
board. 








Engineering Societies. 
COMING MBETINGS. 

RASsOnAD BRICK MANUFACTURERS’ noha ey 
Feb. 1-6. Annual convention at Rochester, N. Y. 
Secy., T. A. Randall, Indianapolis, Ind. 

CONNECTICUT SOCIETY OF CIVIL ENGINEERS. 
Feb. 9. Annual meeting at Hartford, Conn. Secy., 
J. Frederick Jackson, Box 1304, New Haven, Conn. 

NEW ENGLAND GAS ASSOCIATION. 

Feb. 17-18. Annual meeting at Boston, Mass. Secy., 
N. W. Gifford, East Boston Gas Co., East Boston, 
Mass. 

AMERICAN INSTITUTE OF MINING BNGINEERS. 
Feb. 23. Annual meeting at New Haven, Conn. Secy., 
R. W. Raymond, 29 West 39th St., New York City. 

gee aac CEMENT PRODUCTS ASSOCIA- 


10 

—- 2-4. Annual convention at Minneapolis, Minn. 
Secy., J. C. Van Doorn, 836 Security Bank Bldg., 
Minneapolis, Minn. 

AMERICAN ‘RAILWAY gta AND MAIN- 
TENANCE OF WAY ASSOCIA 

March 16-18. Annual convention at aati, Ill. Secy., 
E. H. Fritch, 962 Monadnock Block, Chicago. 





NEW ENGLAND WATER WORKS ASSOCIATION.— 
At a meeting to be held in Boston, Mass., Feb. 10, pa- 
pers will be presented entitled ‘‘Lead Covered Cables a 
Cause of Electrolysis upon Water Pipes,’’ by A. A. 
Knudson, M. Am. Inst. E. B., and “Grounding Electric 
Light Wires on Water Pipes,’’ by Frank E. Merrill, 
Water Commissioner, Somerville, Mass. 

CONNECTICUT SOCIETY OF CIVIL ENGINEERS.— 
At the 25th annual meeting in Hartford, Conn., Feb. 9- 
10, the following papers will be presented: ‘‘Reinforced- 
Concrete Sewer at New Haven,” Henry J. Ko) 088; 
“Tunnel and Concrete Sewer at Hartford,’’ Ros N, 
Clark; “‘Some Observations on the Life of Steel B: s, 
Herbert C. Keith; ‘‘The Engineer in Court,” © iward 
W. Bush; ‘‘Reinforced-Concrete Locomotive Ho at 
Waterbury,’’ G. M. Poley; ‘‘Costs of Sewer Wo: J. 
Frederick Jackson. 

APPALACHIAN ENGINEERING ASSOCIATION -The 
annual meeting will be held at West Virginia | o\ver- 
sity, Morgantown, West Va., Feb. 6, and not at : rost- 
burg, Md., as previously announced. Among the ; -pers 
to be presented are the following: ‘‘Municipal 
sightedness,”’ D. C. Weller, City Engineer, Ways <00r0 
Pa.; “Methods Used and Results Obtained in Tr -"sula- 
tion of the Fairmont Regi¢h,” John G. Smyth, Chief 
Engineer, Fairmont Coal Co.; ‘Machine Mining ¥ ‘" the 
Electric Puncher,” L. F. Crawford, Pittsburg, | 
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